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SUMMARY 

The test material, p-Xylene (CAS 106-42-3), was administered to male 
and female Sprague-Dawley rats by oral gavage in order to evaluate its 
subchronlc toxicity. Dose levels were 0, 100, 200, and 800 mg/kg/day (Groups 
1 through 4, respectively), with 20 animals/sex/group dosed daily for for at 
least 90 days. Criteria evaluated Included mortality, clinical signs, body 
weights, food consumption, ophthalmologic examinations, hematology, clinical 
chemistry, organ weights, organ-to-body weight ratios, gross pathology, and 
histopathology. 

At least one animal in each treated group died before termination of 
the study and there was a significant increase in mortality in Group 4 males, 
However, based on histopathology findings, nearly all of the unscheduled 
deaths were related to aspiration of the vehicle/test material. Salivation 
was frequently observed and exclusively in both sexes of Group 4. Mean body 
weights were slightly decreased in Group 4 males and females while total food 
consumption was slightly increased 1n these groups. There was one incidental 
finding 1n the hematology results. In the clinical chemistries, a few 
significant differences were present in the Group 4 females at Week 5; 
however, none were present at Week 13. No apparent compound-related effects 
were present 1n the ophthalmology, organ weight, gross pathology, or 
histopathology data. 

Based on the results of this study, with the consideration of 
vehicle/test material aspiraton producing the deaths in the treated groups, 
the no-observed-effect level (NOEL) of p-Xylene was 200 mg/kg/day. 
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INTRODUCTION 



The purpose of this study was to evaluate the subchronic toxicity of 
p-Xylene when administered to rats daily by oral gavage for 90 days. The 
study was conducted according to applicable EPA guidelines and the Good 

Laboratory Practice regulations. 

A copy of the study protocol and all amendments are contained in 
Appendix 9. The study was initiated on April 17, 1986, and was terminated on 
July 23, 1986. The study was performed at the Rockville, Maryland, facility 
of Hazleton Laboratories America, Inc. (HLA). 



TEST MATERIAL 



The test material, p-Xylene (CAS 106-42-3), Lot No. 235 855 was a 
clear, colorless liquid. It was received from Fluka Chemical Corporation, 
Hauppauge, New York, in three shipments (March 6, April 17, and April 30, 
1986) and was stored frozen and protected from light. Dosing formulations 
were prepared using corn oil as the vehicle and were adjusted to 100% acti- 
vity, based on a purity of 99%. The formulated test material was stored at 
room temperature. 

Analyses for purity, stability, and dose concentration were performed 
on the test material . 

TEST ANIMALS 

Sprague-Dawley rats were used in this study because they have histori- 
cally been used in safety evaluation studies and were requested by the EPA. A 
total of 105 males and 105 females was received from Charles River Breeding 
Laboratories, Inc., Raleigh, North Carolina, on April 1, 1986. They were 
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acclimated to laboratory conditions for approximately two weeks, making them 
45 days of age at the time of study initiation. The body weights at initi- 
ation ranged from 199.1 to 257.8 g for the males and 144.9 to 192.1 g for the 
females. 

The rats were uniquely Identified by ear tags and cage cards and were 
housed Individually in elevated wire-mesh cages. Commercial rodent diet 
(Purina Certified Rodent Chow® #5002) and acidified tap water were available 
ad libitum. The temperature and relative humidity in the animal room were 
recorded twice dally (with few exceptions) and ranged from 71 to 78°F and 31 
to 69%, respectively. A 12-hour light/dark cycle was maintained daily via 
artificial Illumination. 

METH00S 

Groups and Dose Levels 

Following physical and ophthalmologic examinations, 85 clinically 
acceptable rats of each sex were assigned to treatment groups (shown below) 
using a computer weight randomization program. Animals not selected were 
assigned to another study or discarded without necropsy. Baseline groups were 
used for pretreatment bloodwork and later discarded without necropsy. 

No. of Animals Animal Numbers Dose Level 



Group. Males Females Males 



Females (mg/kg/day) 



1 (Control) 20 20 8602-8621 8622-8641 0 

I JO 20 8642-8661 8662-8681 100 

J 20 20 8682-8701 8702-8721 



200 



J , Ba „,, , 2 ? 20 8722-8741 8742-8761 800 

5 (Baseline) 5 5 8762-8766 8767-8771 o 
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Compound Preparation and Administration 

Dosing solutions were prepared weekly according to the following 
procedure. For each dose level, the calculated amount of test material was 
weighed and transferred to a volumetric flask. Corn oil was added to achieve 
the final volume, then the flask was capped and inverted by hand until 
thoroughly mixed. 

The formulated test material was administered to the animals by oral 
gavage daily for 13 weeks; control animals received the vehicle only. The 
dosing factor was 2.5 mL/kg. 

Analytical Chemistry 

The test material was analyzed for identity and purity prior to 
initiation of the study and again at termination for purity only. Formulated 
test material was analyzed for stability and dose concentration. The schedule 
and results of these analyses are included in the Analytical Chemistry Report 
(Appendix 9) . 

Observations and Records 

All rats were observed for overt signs of toxicity daily, beginning 
about one hour after completion of dosing. In addition, a cursory exam was 
conducted during dosing. Complete physical examinations were performed at 
initiation and weekly thereafter. Mortal ity/moribundity checks were performed 
twice dally. Individual body weights were recorded during the randomization 
procedure, at initiation, and weekly thereafter. Food consumption was 
recorded weekly. 
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Ophthalmoscopic Examinations 

Ophthalmoscopic examinations were performed by a board-certified 
veterinary ophthalmologist on all animals to be used on study prior to treat- 
ment and on the last ten survivors per sex per group during Week 13. Pupils 
of both eyes were dilated prior to examination using 1% Atropine Sulfate. 

Clinical Patholog y 

Clinical pathology determinations (shown below) were made on five 
animals per sex (Baseline group) prior to initiation and on the first ten 
survivors per sex per group during Weeks 5 a and 13. Following an overnight 
fast, samples were collected via the orbital sinus while under carbon dioxide 
anesthesia. 



Hematology: 

leukocyte count 
erythrocyte count 
hemoglobin 
hematocrit 

Serum Chemistry: 

sodium 
potassium 
chloride 
total protein 
albumin 
calcium 
phosphorus 
total bilirubin 
urea nitrogen 



platelet count 

differential leukocyte count 
reticulocyte count 
cell morphology 



creatinine 
glucose 
SGOT/AST 
SGPT/ALT 
globul 1n 

alkaline phosphatase 
cholesterol 

albumin/globulin ratio 
lactate dehydrogenase 



aprotocol -required bloodwork for Week 4 was actually performed during Week 5 
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Tissue Preservation 

The following tissues from each animal (when present) were preserved 
1n 10% neutral buffered formalin: 

all gross lesions 

brain with brainstem 
(medulla/pons, cere- 
bellar cortex, and 
cerebral cortex) 

pituitary 

thyroid with parathyroids 
thymus 
lungs 
trachea 
heart 

salivary glands (mandibular) 
liver 

sternum with bone marrow 
mammary gland 
thigh musculature 
eyes 
skin 

epididymides 
prostate 

seminal vesicles 
Histopatholoqy 

All preserved tissues from all animals were embedded in paraffin, 
sectioned, and stained with hematoxylin and eosin. 

The following tissues were examined microscopically: 

(1) All tissues from control and high-dose animals and from all 
animals not surviving to termination. 

(2) Gross lesions, lungs, liver, and kidneys from all remaining 
animals. 



kidneys 

adrenals 

pancreas 

testes 

ovaries 

uterus 

spleen 

aorta 

esophagus 

stomach (forestomach and glandular) 

duodenum, jejunum, ileum 

colon, cecum, rectum 

urinary bladder 

mesenteric lymph node 

sciatic nerve 

femur including articular surface 
cervical spinal cord 
mid-thoracic spinal cord 
lumbar spinal cord 
exorbital lacrimal glands 
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Sacrifice and Gross Pathology 



A11 animals that died during the course of the study and all sur- 



vivors sacrificed after 13 weeks of treatment were given a complete gross 
necropsy. The method of euthanasia was exsanguination while under sodium 
pentobarbital anesthesia. The necropsy included examination of the following: 



the external surface 
all orifices 
cranial cavity 
carcass 

external surface of the brain 

the thoracic, abdominal, and pelvic cavities and their viscera 
the tissues and organs of the neck region 

At the terminal sacrifice, five animals per sex from the control 



group and 10 animals per sex from each treated group were selected for elec- 
tron microscopy. A separate report, including methods and results, is to be 
submitted to the Sponsor by the performing laboratory. 

Organ Weights 

The following organs were weighed for each terminally-sacrificed 

animal . 



Organ-to-body weight ratios were calculated using each animal's terminal body 
weight. 



liver 

kidney 

spleen 



brain with stem 
heart 

testes with epididymides 
ovaries 



adrenal glands 
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Statistical Analysis 

Cumulative survival data were analyzed using the National Cancer 
institute Package (Life Table Analysis). Trend analysis of survival was 
evaluated at the 5.0% one-tailed probability level. 

Body weight, food consumption, appropriate clinical pathology data, 
and organ weight data from the control group were compared to those of the 
treated groups of the same sex. Statistical analyses were performed as 
diagrammed In Figure 1. Tests for homogeneity of variances and ANOVA were 
evaluated at the 5.0% one-tailed probability level. Control vs. treated group 
means were evaluated using Ounnett's t-test at the 5.0% two-tailed probability 
level. 

Data transformations were performed when variances were heterogeneous 
(see Figure 1) and are Indicated in the tables by the appropriate superscript 
next to the control group mean: 

A = Data analyzed following logio transformation 

B = Data analyzed following square (x*) transformation 

C - Data analyzed following square root (x*) transformation 

D = Data analyzed following reciprocal (1/x) transformation 

E - Data analyzed following angular (arcsine x*) transformation 

F = Data analyzed following rank transformation 

Throughout this report, when an effect is referred to as "signifi- 
cant", it means there is a statistically significant difference between the 
control group and the specified treated group of the same sex. Statistical 
significance is indicated in the tables by an "s" superscript next to the 
' treated group mean. 

Raw Data and Final Report Storage 

All raw data and the final report are stored in the archives of 

Hazleton Laboratories America, Inc. 
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RESULTS 



Mortality T h , -, 

Group survival data, by week of study, are presented in Table 1- 

individual animal disposition is presented in Appendix 1. 

in the Group 4 .ales, there was significantly higher mortality. 
Th ere was also a significant trend for increased mortality in the -I... 
There were no significant differences in mortality in the female groups and no 
significant trend was present. 

ninical Signs M 

Ts^ary incidence of week!* clinical signs is presented Tab 2 
individual data are presented in Appendix 2. A summary incidence of da ly 
observations is presented in Table 3 (signs with only a single occurrence are 

" 0t 1nCl T»st co«only observed weekly clinical signs were malocclusion, 
chromodacryorrhea. sores, and salivation. Of these only salivation showed a 
compound effect: it was seen only in both sexes of Group 4. Sores were 
mostly on the ears and were probably due to the method of ident,ficat,on (ear 

t39> ' Dally observations included sensitivity to touch and salivation, the 
former had such a low incidence (observed twice during the study) that n was 
not considered important. Salivation, however, was observed frequently du 
every study week except the first, and it occurred only in Group (b 
sexes). Generally, it was observed Just prior to dosing and the an,mals were 
back to normal by the one-hour post-dosing observations. 
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Body Weight* and c„ M Consumntinn 

. _ . „ '" ,dy Wei3 " ts are Tables 4A (Mean Body Weights), 48 

l 7i 1 r n9e ' and 9raphicai,y ,n F,sure ?; 

W 1 " 3 ' F0 ° d COnSU " Pt,0n d3ta « P"'«tH 1n Tables 5 

<«ee y Hean Values,. 5B (Total Food Consumption at Selected mtervals, a 

9r.ph1.ally 1„ „ wn 3 ; Individual v„ presented 1n Append1x 4 S> 

The mean body weights of both sexes of Group 4 were lower than the 

other groups. There was no significant d1 „ce in total body weight g, 

between the control and treated groups of either sex, nor was ther 
Slgn1 fl cant difference 1n mean body weights at Week 13 

food co„ ""'I! We1 ° htS W6re S ' l9ht1y l0 " r tn G ™> 4 -1" and females, 

food consumption was generally highest In Group 4 of both sexes Total f„ 

consumption was significantly Increased 1n the Group 4 females for Weeks 10-13 
Ophthalmo scopic Examinations 

l«1.f, Ind1 7 Ua ' ° Phtha, * >5C0,,1c and copies of the ophthalmo- 

logist's reports are presented 1n Appendix 5. 

terminal l" 717 '^"""V" ™> '» -V of the animals at the 

terminal examination. 

Clinical Pathology 

Mean hematology va1u es are presented in Table 6; individual values 
are Presented in Appendix 6. Mean clinical chemistry values are presen 
Table 7; individual values are presented in Appendix 7 

tha t JT* "° Si9nifiCant «"-rences in any hematology parameters in 
the treated groups of either sev at w«u e Hardiwiers in 

at Week 13 L i„ I ° n1y si9nificant difference 

atjeek 13 was in segmented neutrophils, which were decreased in the Group 3 
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FIGURE 2 - MEAN BODY WEIGHTS 
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FIGURE 3 - MEAN FOOD CONSUMPTION 
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There were a few significant differences in clinical chemistry 
parameters at Week 5, all in the Group 4 females: phosphorus, cholesterol, 
and alanine aminotransferase were all Increased. However, there were no 
significant changes in either sex at Week 13. 

Qraan Weights and Orga n-to-Bodv Weight Ratios 

Mean organ weights (absolute) and organ-to-body weight ratios (rela- 
tive) are presented 1n Tables 8 and 9, respectively; individual values are pre- 
sented in Appendix 8. 

There were no significant differences between the control and treated 
groups of either sex in any of the absolute or relative organ weights. 

Gross Pathology 

Gross pathology incidence summaries are presented in Tables 10A 
(Terminal Sacrifice) and 10B (Unscheduled Deaths); individual gross obser- 
vations are presented In Appendix 8. 

Few gross lesions were observed at necropsy. Most of these were 
infrequent and showed no dose relationship. Mottled lungs and failure of the 
lungs to collapse were seen more frequently than other lesions and only in 
unscheduled deaths. 

Hlstooathology 

Hlstopathology Incidence summaries are presented in Tables 11 A 
(Terminal Sacrifice) and 11B (Unscheduled Deaths); individual data are pre- 
sented in Appendix 8. Evaluation of microscopic findings is included in the 

Pathology Summary. 

In both treated and control animals, lesions were present in the 
liver (e.g., mononuclear cell infiltrates, subacute inflammation, fatty 
change) and kidneys (e.g., tubular regeneration, focal mononuclear cell 
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Infiltrates, Interstitial fibrosis). Intra-alveolar foreign material was 
present in the lungs of nearly all unscheduled deaths. This finding was often 
associated with congestion and appeared to be secondary to vehicle and/or test 
material aspiration. Various incidental lesions were present in all groups 
without relation to treatment. In the tissues examined, no specific compound- 
related histopathologic alterations were present. 

Analytical Chemistry 

Analytical chemistry methods and results are included as Appendix 9. 

Stability data showed that after 21 days there was no loss for 
samples stores at 5°C and a mean loss of less than IX for samples stored at 
room temperature. Dose verification analyses showed that all samples analyzed' 
were within the specified limits (±10% of target concentration). 
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DISCUSSION 



Xylene (mixed) is a mixture of m-Xylene, p-Xylene, o-Xylene, and 
ethylbenzene. The exact proportion is variable and depends on the material 
(petroleum or coal tar) from which it is produced. In this study the p-Xylene 
(99% purity) was tested. In previous studies with xylenes (mixed) conducted 
by the NTP in rats, deaths were noted at 4,000 and 6,000 mg/kg in a single 
dose study and at 2,000 mg/kg 1n a 14-day study. In the 13-week study all 
rats at dose levels up to 1,000 mg/kg survived to termination. Also mean body 
weights were 15% and 8% lower than control in the males and females, 
respectively. No signs of clinical toxicity were observed, and no 
compound-related gross or microscopic lesions were observed. In a 2-year 
study, males dosed at 1,000 mg/kg had a slightly higher mortality rate than 
did vehicle controls, but the number of gavage deaths were also higher. It 
was postulated that the dosed males resisted gavaging because of the xylenes. 
In the 2-year study, no nonneoplastic or neoplastic lesions resulted from 
exposure to xylene(mixed) . 

In this 90-day study conducted with the p-xylene isomer, mortality 
was noted in all groups and was significantly increased in the Group 4 males. 
Additionally, the Incidence of salivation was increased in the Group 4 males 
and females, and mean body weights were slightly decreased with food 
consumption slightly increased in Group 4 males and females. Histopathology 
revealed no compound-related changes. The deaths in the treated groups are 
most likely the result of vehicle/test material aspiration since there was no 
physical evidence of trauma (perforated trachea and/or esophagus) and the low 
vapor pressure of xylene (about 10 mrnHg at 28°C). Although the findings in 
this study suggest that p-Xylene is slightly more toxic than xylene (mixed), 
these findings are generally consistent with those noted by the NTP using 
xylene (mixed). 
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Based on the results of this study, with the assumption of vehicle 
and/or test material aspiration producing the deaths in the treated animals, 
the no-observed-effect-level (NOEL) of p-Xylene was 200 mg/kg/day. 

Study Director: Study Coordinator: 





blfe, Ph.Jjr. , O.A.B.T. Patrick M. Vanatta, B.S 
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PATHOLOGY SUMMARY 

Subchronic Toxicity Study in Rats with p-Xylene 

One-hundred-sixty Sprague-Dawley rats (80 males, 80 females) were 
divided into four groups as noted below: 

Number of Dosage Levels 

Group Number Animals/Sex/Group mg/kg/day 

1 (Control) 20 0 

2 ( Low) 20 100 

3 (Hid) 20 200 

4 (High) 20 800 

After 13 weeks of compound administration, animals were necropsied 
and tissues were fixed in 10% neutral buffered formalin and examined micro- 
scopically according to protocol specifications. All tissues from animals in 
Groups 1 and 4 and all unscheduled deaths from Groups 2 and 3 were evaluated 
histologically. In the remaining animals, only lungs, livers, kidneys, and 

gross lesions were evaluated. 

There were no specific compound-related histopathologic lesions 
present in the treatment groups examined. The remarkable findings present in 
the livers of both treatment and control rats included portal mononuclear cell 
infiltrates, subacute Inflammation, and fatty change. In one Group 3 and three 
Group 4 male rats (all unscheduled deaths), cytoplasmic hyaline inclusions 
were present. The nature of these cytoplasmic Inclusions was unclear; however, 
the low overall incidence, presence only in males, and absence 1n terminally 
sacrificed rats suggested this finding may have little biologic significance. 
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The most remarkable lung finding was present in nearly all of the 
unscheduled deaths and consisted of intra-alveolar foreign material. This 
finding was often associated with congestion and appears secondary to vehicle 
and/or compound aspiration. Intra-alveolar macrophages and interstitial 
pneumonia were generally present in both control and treated animals and were 
not specifically associated with aspiration of the compound. In the kidney, 
remarkable findings in all groups included tabular regeneration, focal mono- 
nuclear cell infiltrates, and interstitial fibrosis, all of which were con- 
sistent with typical early rat nephropathy. There were no major differences 
between control and treated animals. 

Various spontaneous and incidental lesions were present in all groups 
at the expected incidence and frequency for rats of this age and strain. Most 
findings were scored minimal to slight and occurred without relation to 
treatment. 

In conclusion, the administration of p-Xylene to rats for 90 days 
resulted in no specific compound-related histopathological alterations. 



Pathologist: 



/ 



, — 



Ricardo Quander, D.V.M. 
Diplomate, American College of 

Veterinary Pathologists 
Life Sciences Division 
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Albumin (ALBUMIN) - Centrif IChem 8 

Baker Instruments Corporation. Baker™ Instruments Centrif iChem® Albumin 
insert #RD700-0. Allentown, PA: Baker Instruments Corporation; 1984 
March. 

Albumin/Globulin Ratio (A/G RATIO) 

Albumin * Globulin = A/G Ratio (Calculated). 

Alkaline Phosphatase (ALK P) - Centrif IChem® 

Baker Instruments Corporation. 8aker™ Instruments Centrif iChem® ALP/Alk. 
Phos. insert #RD701-0. Allentown, PA: Baker Instruments Corporation; 
1984 June. 

Aspartate Aminotransferase (AST) - Centrif iChem® 

Baker Instruments Corporation. Baker™ Instruments Centrif iChem® AST/SGOT 
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Manual, 015-246414-A. Brea, CA: Beckman Instruments, Inc.; 1984 July. 
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Corporation; 1983 January. 

Baker Instruments Corporation. Baker"* Instruments Centrlf IChem® Cholesterol 
Calibration Standards insert #27726812. Allentown, PA: Baker Instruments 
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Baker Instruments Corporation. Baker''' Instruments Centrif iChem® Total 
Protein insert #RD71 2-0. Allentown, PA: Baker Instruments Corporation; 
1984 June. 



Urea Nitrogen (BUN) - Centrlf iChem® 

Baker Instruments Corporation. Baker™ Instruments Centrif iChem® BUN insert 
#27714911. Allentown, PA: Baker Instruments Corporation; 1982 December. 
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Statistical Methods 



RANDOMIZATION Bartlett's Test 

Bartlett, M. S. Some examples of statistical methods of 
research in computer agriculture and applied biology. 
J. Royal Statist. Soc. Suppl. IV:137-170; 1937. 

ANOVA-L Dunnett's t-Test for Control vs. Treatment Comparisons 

Dunnett, C. W. A multiple comparison procedure for 
comparing several treatments with a control. J. Am. 
Stat. Assoc. 50:1096-1121; 1955. 

Dunnett, C. W. New tables for multiple comparisons with 
a control. Biometrics. 20:482-491; 1964. 



Levene's Test 



Draper, N. R.; Hunter, W. G. Transformations: some 
examples revisited. Technometrics. 11:23-40; 1969. 

Levene, H. Robust tests for equality of variances in I. 
Olkin edited. Contributions to Probability and 
Statistics. Palo Alto: Stanford University Press; 
1960; 278-292. 

LTA Life Table/Time-to-Tumor Analyses (The NCI Package) 

Thomas, D.G.; Breslow, N. ; Gart. J.J. Trend and 
homogeneity analysis of proportions and life table 
data. Comput. Biomed. Res. 10:373-381; 1977. 
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3 w n K w 




1M 


So 1 2 


3wr J rCwCw 






1M 


fl' ni 

8621 


cnneq 


EAR-RIGHT 




2H 


8653 


mai nrn iicTfiM 










ruonMnnArPYriPPHPfl 

UH"wrlUl/HI»K IwnnnCn 


EYE-R IGHT 




2M 


8654 


ccneTTTiie Tn TniiCH 






2M 


8660 


nHLULLLUSiun 






3H 


8690 


MLUr CLr In 


HEAD 




4M 


8726 








4M 


8/27 


3HL* Vn 1 iUn 






4M 


8728 


Bai TlJiTTnN 






4H 


8730 


3KL IVM 1 1 UIN 






4M 


8735 






4 


in 


8602 


3UKC3 




1M 


8621 


enocc 


EAR-RIGHT 




2M 


8642 


9URC3 


FAR-R IGHT 




2M 


e £. A A 

3644 


3wn&3 


EAR-RIGHT 




2M 


8646 


g n o e 
Sun C 3 


FtiP— P T CUT 




2M 


8649 




EAR-RIGHT 




2M 


8653 


nAL0LLL.U3.iU IN 








ft a o 

SORES 


CAC.B T CUT 




2M 


8654 


SENSITIVE TO TuULM 










c no c c 
5URE5 


PAS— P TEHT 




2M 


8655 


n o r e 

SORES 






2M 


8657 


S0RE5 


P AO _p T PUT 




2M 


8659 


5URE5 


CAD _p T CUT 




2M 


8660 


nHLuLlLusiun 






3M 


8685 


e n d c e 


Lnn n ^ u n I 




3H 


8686 


SENSITIVE TO TOUCH 






3M 


8688 


enocc 
sUKbs 


PAR -R T CHT 




3M 


a .t a a 

8689 




EAR-RIGHT 




3M 


8690 


ai no crTA 
ALOPECIA 


nLn y 




3M 


8691 


snare 

SORES 






3M 


8693 


SORES 


EAR-RIGHT 




3M 


8694 


SORES 


EAR-RIGHT 




3M 


8697 


SORES 


EAR-RIGHT 




3M 


8699 


SENSITIVE TO TOUCH 






3M 


8700 


SORES 


EAR-RIGHT 




3M 


8701 


SORES 


EAR-RIGHT 




4M 


8723 


SORES 


EAR-RIGHT 




4M 


8724 


SALIVATION 








SORES 


EAR-RIGHT 



- 97 - 



APPENDIX 2 

INDIVIDUAL CLINICAL OBSERVATIONS 
2399-iiO 



WEEK 



GROUP 
4 SEX 



ANIMAL 
NUMBER 



CLINICAL 
OBSERVATION 



BODY 
AREA 



4 


4M 


8726 


SORES 


EAR-RIGHT 




4M 


8728 


SALIVATION 






4M 


8730 


SALIVATION 










SORES 


EAR-RIGHT 




4M 


8732 


SORES 


EAR-RIGHT 




4M 


8733 


SORES 


EAR-RIGHT 




4M 


873S 


SALIVATION 










SORES 


EAR-RIGHT 




4M 


8736 


SORES 


EAR-RIGHT 




4M 


8738 


SORES 


EAR-RIGHT 




4M 


873? 


SORES 


EAR-RIGHT 




4M 


8740 


SORES 


EAR-RIGHT 


5 


iM 


8602 


SORES 


NECK 




1M 


8607 


OPAQUE 


EYE-RIGHT 




2M 


8645 


OPAOUE 


EYE-RIGHT 




2M 


8650 


SORES 


NECK 




2M 


8653 


MALOCCLUSION 










SORES 


EAR-RIGHT 




2M 


8660 


MALOCCLUSION 






4M 


8727 


SALIVATION 






4M 


8728 


SALIVATION 






4M 


8730 


SALIVATION 






4M 


8738 


CHROMODACRYORRHEA 


EYE-LEFT 


6 


2M 


8645 


OPAQUE 


EYE-RIGHT 




2M 


8653 


MALOCCLUSION 






4M 


8738 


TEETH CUT 










MALOCCLUSION 




7 


2M 


8653 


MALOCCLUSION 




S 


iM 


8602 


SORES 


NECK 




IM 


8607 


OPAQUE 


EYE-RIGHT 




iM 


3615 


SORES 


EAR-RIGHT 




2M 


8645 


OPAQUE 


EYE-RIGHT 




2M 


8653 


MALOCCLUSION 






2M 


8655 


SORES 


EAR-RIGHT 




2M 


8658 


ALOPECIA 


PAWS-FORE-BC 




2M 


8660 


MALOCCLUSION 






. 4M 


8738 


MALOCCLUSION 










CHROMODACRYORRHEA 


EYE-LEFT 


9 


IM 


8602 


SORES 


NECK 




iM 


8607 


SORES 


NECK 








OPAQUE 


EYE-RIGHT 




2M 


8645 


OPAQUE 


EYE-RIGHT 




2M 


8653 


MALOCCLUSION 






2M 


8658 


ALOPECIA 


PAWS-FORE-BC 




2M 


8660 


MALOCCLUSION 






3M 


8688 


EXCRETIONS / OTHER * 






3M 


8692 


MALOCCLUSION 






* Blood 


in urine 
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APPENDIX 2 
INDIVIDUAL CLINICAL 



WEEK 
9 

10 



11 



12 



GROUP 
4 SEX 

3M 
4M 
4M 
4M 
1M 



2M 
2M 
3M 



13 



4H 

1M 

1H 
2M 
2M 
2M 
3H 



3M 

4M 
4M 



1M 

1M 
2M 
2M 
2M 
3M 

3M 

3M 
4M 
4M 

1M 



ANIMAL 
NUMBER 



8692 
8728 
8735 
873S 
8607 

8645 
8653 
3660 
8692 

8733 

8606 

S607 
8645 
8653 
3660 
8688 



8692 

8728 
8738 



3606 

8607 
8645 
8653 
8660 
8638 



8695 
8730 
8738 

8605 



OBSERVATIONS 
2399-110 

CLINICAL 
OBSERVATION 

CHROMODACRYORRHEA 
SALIVATION 
SALIVATION 
MALOCCLUSION 
SORES 
OPAQUE 
OPAQUE 
MALOCCLUSION 
MALOCCLUSION 
MALOCCLUSION 
CHROMODACRYORRHEA 

MALOCCLUSION 
CHROMODACRYORRHEA 

MALOCCLUSION 
CHROMODACRYORRHEA 
OPAQUE 
OPAQUE 
MALOCCLUSION 
MALOCCLUSION 
MALOCCLUSION 
EXCRETIONS / OTHER 
CHROMODACRYORRHEA 

MALOCCLUSION 
CHROMODACRYORRHEA 
SALIVATION 
MALOCCLUSION 
SALIVATION 
CHROMODACRYORRHEA 

MALOCCLUSION 
CHROMODACRYORRHEA 
OPAQUE 
OPAQUE 
MALOCCLUSION 
MALOCCLUSION 
MALOCCLUSION 
CHROMODACRYORRHEA 

MALOCCLUSION 
CHROMODACRYORRHEA 
SORES 
SALIVATION 
MALOCCLUSION 
CHROMODACRYORRHEA 
THIN 
MALOCCLUSION 
LANGUID 
DYSPNEA 
ROUGH HAIRCOAT 



BODY 
AREA 

EYE-LEFT 



NECK 
EYE-RIGHT 
EYE-RIGHT 



EYE-LEFT 

EYE-LEFT 

EYES-BOTH 
EYE-RIGHT 
EYE-RIGHT 



EYE-RIGHT 
EYE-LEFT 

EYE-LEFT 

EYE-LEFT 
EYE-RIGHT 
EYE-RIGHT 

EYE-RIGHT 

EYE-LEFT 
MOUTH 



EYE-LEFT 
ENTIRE BODY 



* Blood in urine 
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' APPENDIX 2 
INDIVIDUAL CLINICAL OBSERVATIONS 
2399-110 

GROUP ANIMAL CLINICAL BODY 

WEEK & SEX NUMBER OBSERVATION AREA 

13 1M 8605 CHROMODACRYORRHEA EYES-BOTH 

1M 8606 TEETH CUT 

MALOCCLUSION 

1M 8607 OPAQUE EYE-RIGHT 

1M 8608 OPAQUE EYE-RIGHT 

2M 8645 OPAQUE EYE-RTGHT 

2M 8653 TEETH CUT 

MALOCCLUSION 
2M 8660 TEETH CUT 

MALOCCLUSION 
3M 8638 TEETH CUT 

MALOCCLUSION 

3M 3691 OPAQUE EYE-RIGHT 

CHROMODACRYORRHEA EYE-RIGHT 
3M 8692 TEETH CUT 

MALOCCLUSION 
4M 8738 TEETH CUT 

MALOCCLUSION 
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APPENDIX 2 
INDIVIDUAL CLINICAL OBSERVATIONS 
2399-110 



WEEK 

0 
1 
2 



GROUP 
& SEX 



ANIMAL 
NUMBER 



CLINICAL 
OBSERVATION 



2F 


86/i 


cvtm / OTHER 


2F 


8671 


et/ t m / OTHER 
3^ ill / w 1 n w i\ 


4F 


87S6 


e&i TUATION 


4F 


8758 


SAI TUATTON 


2F 


8663 


SORES 

w u n b w 


2F 


8668 


Mai nrn ijston 






ruonMnTiArPYORRHEA 


3F 


8708 


cmai i mouFari F TTSSUF MASS 


4F 


8751 


QAI TUATTON 


4F 


8753 


ajli TIIATTflM 

SALivM \ xun 


4F 


8753 


5HL1 VH 1 lull 


IF 


8625 


ensce 
Own 


IF 


8626 


enure 


IF 


8o2t 


SORES 


IF 


8o31 


SORES 

O W C\ W w 


IF 


8634 


SORES 

w u r\ w 


IF 


8636 


SORES 


IF 


8637 


SORES 


IF 


8639 


enpec 

4 W " & w 


IF 


8640 




2F 


8663 


QFNSTTTUE TO TOUCH 






SORES 


2F 


8667 


SORES 


2F 


8668 








SORFS 


2F 


8671 


SORES 


2F 


8673 


SOU FS 

own &3 


2F 


8675 


SORFS 


2F 


8678 


SORFS 


2F 


8679 


9 w t\ t w 


3F 


8704 


enp fs 
sun us 


3F 


8708 


cmai 1 MOUFAH! F TISSUE MASS 


3F 


8712 


ens c e 


3F 


8715 


SORFS 


3F 


O / 1 / 


SORES 


4F 


8743 


SORES 


4F 


8745 


SORES 


4F 


8749 


SORES 


4F 


8755 


SORES 


4F 


8756 


SORES 


4F 


8759 


SORES 


4F 


8760 


SORES 


IF 


8622 


CHROMODACRYORRHEA 


IF 


8636 


ALOPECIA 




ALOPECIA 


2F 


8668 


MALOCCLUSION 


2F 


8679 


SORES 



BODY 
AREA 

EAR-RIGHT 
EAR-RIGHT 



EAR-RIGHT 

EYES-BOTH 
VENTRL-FT-LEFT 



EAR-RIGHT 
EAR-RIGHT 
EAR-RIGHT 
EAR-RIGHT 
EAR-RIGHT 
EAR-RIGHT 
EAR-RIGHT 
EAR-RIGHT 
EAR-RIGHT 

EAR-RIGHT 
EAR-RIGHT 

EAR-RIGHT 
EAR-LEFT 
EAR-RIGHT 
EAR-RIGHT 
EAR-RIGHT 
EAR-RIGHT 
EAR-RIGHT 
VENTRL-FT-LEFT 
EAR-RIGHT 
EAR-RIGHT 
EAR-RIGHT 
EAR-RIGHT 
EAR-RIGHT 
EAR-RIGHT 
EAR-RIGHT 
EAR-RIGHT 
EAR-RIGHT 
EAR-RIGHT 
EYE-RIGHT 
LEGS-FORE-BO TH 
LEGS-HIND-BOTH 

EAR-RIGHT 



* Ear torn 
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APPENDIX 2 

INDIVIDUAL CLINICAL OBSERVATIONS 
2399-110 

5R0UP ANIMAL CLINICAL BODY 

WEEK 4 SEX NUMBER OBSERVATION AREA 



3F 


8703 


EYES / OTHER 




EYE-RIGHT 






SWOLLEN 




FACE 


3F 


8708 


SMALL MOVEABLE TISSUE 


MASS 


VENTRL-FT-LEFT 


3F 


8715 


ALOPECIA 




LEGS-FORE -BOTH 


4r 


8743 


SALIVATION 






4F 


8746 


SALIVATION 






4F 


3747 


SALIVATION 






4F 


8748 


SALIVATION 






4F 


87S0 


EYES / OTHER * 




EYE-RIGHT 


4F 


8751 


SALIVATION 






4F 


8758 


SALIVATION 






4F 


8759 


SORES 




EAR-RIGHT 


2F 


8668 


TEETH CUT 










MALOCCLUSION 






2F 


8679 


TEETH CUT 










MALOCCLUSION 






3F 


8703 


EXOPHTHALMUS 




EYE-RIGHT 






ULCERATED 




EYE-RIGHT 


3F 


8708 


SMALL MOVEABLE TISSUE 


MASS 


VENTRL-FT-LEFT 


3F 


8715 


ALOPECIA 




LEGS-FORE -BOTH 






ALOPECIA 




LEGS-HIND -BOTH 


4F 


8750 


EXOPHTHALMUS 




EYE-RIGHT 






ULCERATED 




EYE-RIGHT 


2F 


8668 


MALOCCLUSION 






2F 


8679 


MALOCCLUSION 






3F 


8708 


SMALL MOVEABLE TISSUE 


MASS 


VENTRL-FT-LEFT 


IF 


3634 


SORES 




EAR-RIGHT 


IF 


8635 


MALOCCLUSION 






IF 


8636 


ALOPECIA 




PAWS-ALL 


2F 


8668 


MALOCCLUSION 










CHROMODACRYORRHEA 




EYE-LEFT 


2F 


8673 


ALOPECIA 




PAWS-FORE-BOTH 


2F 


8679 


MALOCCLUSION 










CHROMODACRYORRHEA 




EYE-RIGHT 


3F 


8703 


ULCERATED 




EYE-RIGHT 


3F 


3708 


SMALL MOVEABLE TISSUE 


MASS 


VENTRL-FT-LEFT 


3F 


8720 


MALOCCLUSION 






4F 


8750 


ULCERATED 




EYE-RIGHT 


IF 


8635 


MALOCCLUSION 






IF 


8636 


ALOPECIA 




ABDOMEN ' 






ALOPECIA 




PAWS-ALL 


2F 


8668 


MALOCCLUSION 










CHROMODACRYORRHEA 




EYE-LEFT 


2F 


8673 


ALOPECIA 




PAWS-FORE-BOTH 


2F 


8679 


MALOCCLUSION 










CHROMODACRYORRHEA 




EYES-BOTH 


3F 


8703 


ULCERATED 




EYE-RIGHT 



* Red film over eye 
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APPENDIX 2 

INDIVIDUAL CLINICAL OBSERVATIONS 
2399-110 

GROUP ANIMAL CLINICAL BODY 

WEEK 4 SEX NUMBER OBSERVATION AREA 



3r 


8703 


ALOPECIA 


A t t A 1 * ft ft A PV A V A> t 1 

SHQULDER-RICHT 






SMALL MOVEABLE TISSUE MASS 


ft ft AV l 1 ^A #A ft ^ m ^m* ■ P* ^a ^fta 

VENT RL -FT -LEFT 


3F 


8712 


ALOPECIA 


t AV A AA H pA >■ mmm w pftt 1 1 ^P> 

LEG-FORE-RIGHT 


3F 


8715 


SORES 


PAWS-ALL 


3F 


8720 


MALOCCLUSION 




4F 


8744 


SALIVATION 




4F 


8748 


A ■ 1 1 A V m**t fa % 

SALIVATION 




4F 


8750 


ULCERATED 


EYE-RIGHT 


AF 


8751 


SALIVATION 




AF 


8757 


Ma a « *W mm a *MM 4b mwrn, h ■ 

SALIVATION 




IF 


3635 


MALOCCLUSION 




IF 


8636 


ALOPECIA 


A a. i i A A 1 f 

PAWS-ALL 


2F 


8 66 3 


h t\ a ■ A 44 ^a. 1 1 ■ V A a I 

MALOCCLUSION 








CHROMODACRYORRHEA 


A- W P» | A» AM *A 

EYE-LEFT 


2F 


8673 


a a n a a a v a 

ALOPECIA 


a > i i0 A A a *? n ,i T 1 J 

PAW5-FQRE-B0TH 


2F 


8679 


U A 1 A A A t 1 f A T A fc. 1 

MALOCCLUSION 








CHROMODACRYORRHEA 


A \/ A A T A f_f T 

EYE-R IGHT 


3F 


8702 


m t i a a u a a a a u a a ft t i f M 

CHROMODACRYORRHEA 


t— \# p» A. T A |_| T 

EYE-R IGHT 


3F 


8703 


tit A> a A A A 1 Vfc 

ULCERATED 


EYE-RIGHT 


3F 


8708 


ALOPECIA 


A 1 t A t II ft V Ph AAwn|jw 

SHOULDER-RIGHT 






SORES 


-a a a« ft « mm v 

SIDE-LEFT 


3F 


8712 


A 1 Ik pk |P* AA V A 

ALOPECIA 


LEG-FORE-RIGHT 


3F 


8715 


a a a «■ n 

SORES 


A A 1 f A At I 

PAWS-ALL 


3F 


8720 


fa a a ft f*m. M 1 i 1 #a « a a 1 

MALOCCLUSION 




4F 


8748 


■> & a ¥ I I A 4* 4 A ft ■ 

SALIVATION 




4F 


8750 


I ■ ■ mtm, A rife A ■*» «l 

ULCERATED 


A (A a v A • ft ^ 

EYE-RIGHT 


4F 


8751 


a At v i t a v v n * ■ 

SALIVATION 




IF 


8629 


SORES 


■a All A A n A 1 A A 

PAW-FORE-LEFT 


IF 


3635 


MALOCCLUSION 








Afe ft ■ tfk & * ^a 4k A m*% fa 4 *A m*- m%, i • #w A 

CHROMODACRYORRHEA 


A \J A A T A 1 1 T 

EYE-R IGHT 


IF 


3636 


A I A A A A] W A 

ALOPECIA 


AAltA Al 1 

PAWS-ALL 


2F 


3663 


fa* A A A% #ftk j*A F ft t Jfa V MV fa ft 

MALOCCLUSION 








. . AA h A MA Afa A A^ OA ^ 4 A) Ak Ak ft | AV A 

CHROMODACRYORRHEA 


EYE-LEFT 


2F 


8673 


ALOPECIA 


A A r t r% A A A A *A A V 1 I 

PAWS -FORE -BOTH 


2F 


8679 


MALOCCLUSION 








CHROMODACRYORRHEA 


EYE-RIGHT 


3F 


8703 


ULCERATED 


EYE-RIGHT 


3F 


8708 


ALOPECIA 


SHOULDER-RIGHT 


3F 


8712 


SORES 


PAWS-FORE-BOTH 


3F 


8715 


SORES 


PAWS-ALL 


3F 


8720 


MALOCCLUSION 




4F 


8750 


ULCERATED 


EYE-RIGHT 


4F 


8759 


APPEARANCE / OTHER * 




IF 


8629 


ALOPECIA 


PAW-FORE-LEFT 


IF 


8635 


MALOCCLUSION 








CHROMODACRYORRHEA 


EYE-RIGHT 


IF 


'3636 


ALOPECIA 


PAWS-ALL 



* Tooth missing 
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.APPENDIX 2 

INDIVIDUAL CLINICAL OBSERVATIONS ■ 
2399-110 

GROUP ANIMAL CLINICAL BODY 

WEEK 4 SEX NUMBER OBSERVATION AREA 



2F 


8668 


MALOCCLUSION 








CHROMODACRYORRHEA 


EYE-LEFT 


2F 


8673 


ALOPECIA 


PA MS- FORE- BOTH 


2F 


8679 


MALOCCLUSION 








CHROMODACRYORRHEA 


EYE-RIGHT 


3F 


8703 


ULCERATED 


EYE-RIGHT 


3F 


8708 


ALOPECIA 


SHOULDER-RIGHT 


3F 


8712 


SORES 


PAWS-FORE-BOTH 


3F 


8715 


SORES 


PAWS-ALL 


4F 


8747 


SALIVATION 




4F 


8750 


ULCERATED 


EYE-RIGHT 


4F 


8751 


SALIVATION 




4F 


8753 


SALIVATION 




4F 


8758 


SALIVATION 




IF 


8635 


MALOCCLUSION 




2F 


8663 


TEETH CUT 








MALOCCLUSION 




2F 


8679 


TEETH CUT 








MALOCCLUSION 




3F 


8703 


MISSING 


EYE-RIGHT 


4F 


8750 


MISSING 


EYE-RIGHT 


4F 


8756 


THIN 


ENTIRE BODY 






URINE STAINS 


INGUINALS-BOTH 



HAZLETON 

LABORATORIES AMERICA, INC. 

133Q-B PICCARO DRIVE, ROCKVILLE. MARYLANO SOSSO 
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APPENDIX 3 
Individual Body Weights 
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APPENDIX 5 
INDIVIDUAL OPHTHALMOSCOPIC FINDINGS 



Animal 
Number 

8673 



8738 



Group 
2 



Se x 
F 

M 



Interval 
Pretest 

Pretest 

Terminal 



Finding 



Left eye - persistent hyaloid artery 
remnant with vitreal bleed. 

Left eye - persistent hyaloid remnant 
with vitreal bleed. 

No visible lesions 



a Judged by ophthalmologist to be a normal developmental change which resolves 
with age. 
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Nancy M. BromtMig, V.M.D, M.S. 

Diptomate, American College of Veterinary Ophthalmologists 
4105 Brandywine Street, Northwest 
Washington. D.C. 20016 
202/363-7303 



BTt'CLIWIW 

FOB-ANIMALS 

August 11, 1986 

Mr. Patrick Vanatta 
Hazleton Laboratories 
1330-B Piccard Dr. 
Rockville, MD 20850 



Subject: Ophthalmoscopic examinations of rats, Project No. 2399-110 
July 14, 1986 

All animals examined had no visible lesions. 
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Nancy M. Bromberg, V.M.D., M.S. 

Diplomate, American College of Veterinary Ophthalmologists 
4105 Brandywine Street. Northwest 
Washington, D C. 20016 
202/363-7303 



v r c l i n i e 

OBANIMAlj 



April 29, 1986 



M. Rodwin, study coordinator 
Hazleton Laboratories 
1330- B Piccard Drive 
Rockville, MD 20850 

Subject: Ophthalmoscopic examination of 100 SD rats, 
Study 2399-110, April 11, 1986 



All animals were found to have no visible lesions with the 
exception of: 

Group II female #8673 - left eye had a persistent hyaloid artery 

remenant with vitreal bleed 
Group IV male # 8738 - left eye had a persistent hyaloid remnant 

with vitreal bleed 
These findings represent a normal developmental change which resolves 
with age. 
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HAZLETON 

LABORATORIES AMERICA, INC. 

133Q-B PICCABD DRIVE, ROCKVILLE, MAPYLAISIO 20e5O 



2399-110 



KEY TO HEMATOLOGY 
R * Repeat Sample 
LEUKOCYTE DIFFERENTIALS 



Blast Cells BLAST 

Metamyelocytes META 

Band Neutrophils BAND 

Segmented Neutrophils SEG 

Lymphocytes LYMPH 

Monocytes MONO 

Eosinophils EOSIN 

Basophils BASO 



CELL MORPHOLOfiY 



Echinocytes ECHINO 

Target Cells TARGET 

Poikilocytes POIK 

Acanthocytes ACANTH 
Polychromatophllic Cells POLY 

Nucleated RBC's a NRRC 

Howell -Jolly Bodies HJBODY 



Cell morphology findings are graded by the following method. 



- * None Present 

T = Trace Numbers Present 

1 = Slight Numbers Present 

2 » Moderate Numbers Present 

3 = Marked Numbers Present 

4 = Severe Numbers Present 



Expressed as a percentage of 100 WBC's counted. 
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HLA 2399-110 



APPENDIX 8 
Individual Animal Summary Report 



Note: Due to computer limitations, organ-to-brain-weight 
ratios are presented in this appendix, even though 
they were not required by protocol. These data were 
not evaluated and will not be referred to in the 
text of the report. 
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SPONSOR: OYNAMAC CORPORATION. 

MATERIAL: P-XYLENE (P-XYLOL) CAS 106-42-3 

SUBJECT: FINAL REPORT 

Suhchronic Toxicity Study 

p-Xylene in Corn Oil Gavage Formulations 

Project No. 2399-110 

1. OBJECTIVE : 

ThP Duroose of this study was to perform chemical analyses of corn oil 
gavageTrmulatioSs to determine dose concentrations of p-xylene in pre- 
parations used for toxicity testing in rats. 

2. MATERIAL : 

thp n-*vlene used in this study, Lot #235 855, was obtained from Fluka 
T C h h 6 em ca? Corporation" Hauppauge/ New York It was reived in three ship- 
ments (March 6, April 17, and April 30, 1986) and assigned LH Nos. 10.032A, 
B, and C. The manufacturer's stated purity was 99%. 



3. METHOD AND PROCEDURES 
A. Method 

The method for the determination of p-xylene in corn oil gavage : pre- 
parations was developed by Hazleton Biotechnol ogi « Company. In brief 
p-xylene is extracted from the corn oil by shaking *"th methano . Fol- 
lowing centrifugation, appropriate dilutions are made 0 f the extracts 
incorporating n-propyl benzene as the internal standard. The extracts 
a?e analyzed by gas chromatography (GC) using a flame ionization detec- 
tor ^trU standard solutions carried through the procedure are used 
foT'the standard curve and instrument calibration. The complete method 
is included in this report in Attachment A. 

Analysis of corn oil for peroxides was performed using a modification 
5? IS OfficialMethod Cd" 8-53 of the A.O.C S. (1972). It determ nes 
all substances, in terms of milliequivalents (meq) of peroxide per 1000 
grams of sample, which oxidize aqueous iodide under the conditions of 
the test. The complete method is included in Attachment A. 
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3. METHOD AND PROCEDURES (Continued) 
B. Procedures 

The chemical characterization of the test material was performed prior 
to the study start. Identity was determined using infrared (IR), 
nuclear magnetic resonance (NMR), and mass spectrometry (MS) spectral 
techniques. Elemental analysis and the determination of water using 
the Karl Fischer technique were also carried out. A gas chromato- 
graphic (GC) scan was run to assess the purity of the chemical. 

U Sn2/! Ceipt 0f the test material » aliquots were taken and stored at 
-20 C for use as reference standards for subsequent reanalysis. At 
the end of the study, GC scans for purity were performed on the bulk 
chemical and the reference standard to assess the integrity of the test 
chemical under the storage conditions during the study. 

The initial method validation was performed on matrix standards at 4 
levels of concentration (excluding 0). Four standards were prepared at 
the high and low levels and a single standard at each midpoint. Linear 
regression analysis was carried out on the results of the standard 
curve. 

In addition, analyses of gavage preparations at the high and low levels 
of concentration were carried out on two different days to show linear- 
ity, precision, accuracy, and reproducibility of the method. 

Stability of p-xylene in the corn oil gavage preparations at the high 
and low dosage concentrations was determined after 7, 14, and 21 days 
of storage at room temperature and at 5°C. 

Dose verification analyses of the corn oil gavage formulations were 
performed at Weeks 1, 5, 9, and 13 of the study. 

Each batch of corn oil used for the preparation of gavage dosing formu- 
lations was analyzed for peroxides prior to its first use and at monthly 
intervals thereafter. 



4. RESULTS AND CONCLUSIONS 

The purity and identity data for the chemical characterization of the test 
material are presented in this report as Attachment 8. 



Tables 1 and 2 contain the analytical method validation data for the deter- 
mination of p-xylene 1n corn oil gavage formulations. The RSDs for the four 
analyses at the high and low points on the standard curve, + 0.24% and 
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4. RESULTS AND CONCLUSION (Continued) 

+ 0 29% respectively, show excellent precision. The correlation coeffi- 
cients presented in both tables demonstrate linearity within the range of 
0.20 to 1.0 ug p-xylene injected. 

Analyses of the gavage samples at the high and low dose concentrations on 
different days show good method reproducibility and accuracy. 

Stability data for p-xylene in corn oil gavage formulations at 40.4 and 323.2 
mg/mL concentrations stored at 5°C and room temperature are presented in 
Tables 3 and 4. After 21 days there was no loss for samples stored at 5 C 
and a mean loss of 0.9% for those stored at room temperature. These data 
clearly demonstrate the stability of p-xylene in corn oil required for this 
study. 

• Results of the dose verification analyses of the gavage preparations for 
D-xvlene can be found in Table 5. All of the samples analyzed were within 
the acceptable + 10% of target concentration. Nine of twelve samples had 
< 1.5% agreement between duplicate analyses. 

Table 6 presents a summary of the analyses performed to determine peroxides 
in corn oil. For this study, corn oil with a peroxide number equal to or 
qreater than 10 meq/kg was considered rancid and not acceptable for use. The 
peroxide number for each analysis was well below the acceptable limit. 
Copies of the individual reports are included to provide detailed infor- 
mation about the corn oil used and the cumulative results of testing. 



Reported by: 



tee Honing °ate 

Research Associate / 



Approved by: 

Susan A. Lewis, Ph.n. 
Staff Scientist 
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PROJECT NO. 2399-110 
TABLE 1 



ANALYTICAL METHOD VALIDATION DATA FOR P-XYLENE MATRIX STANDARD PREPARATIONS 



P-XYLENE 
INJECTED 

1.00 



0.80 
0.40 

0.20 



P-XYLENE 

FOUND (FROM THE CALIBRATION STANDARD CURVE) 



1.006 7 

1.003 sn 

1.003 RSD 
1.008 

0.793 
0.402 

0.201 7 

0.200 SD 

0.201 RSD 
0.200 



1.005 
+ 0.0024 
+ 0.24% 



0.201 
+ O.OOOfi 
+ 0.29% 



Linear Reg ression Analysis Using Area Ratio : 

Correlation coefficient: 0.9999 

Intercept . (-)o.0030 

S1 °pe : 0.8996 
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PROJECT NO. 2399-110 
TABLE 2 

ANALYTICAL METHOD VALIDATION DATA FOR THE DETERMINATION 
OF P-XYLENE IN CORN OIL 6AVAGE FORMULATIONS 



SAMPLE 

IDENTIFICATION 



TARGET 

VALUE 

(mg/mL) 



DATE 

ANALYZED 



ASSAY 
VALUE 
(mg/mL) 



PERCENT 

OF 
TARGET 



Control 

R0-0279-86A 

R0-0279-86B 

R0-0280-86A 

R0-0280-86B 


0.00 
40.40 
40.40 
323.2 
323.2 


4/03/86 
4/03/86 
4/03/86 
4/03/86 
4/03/86 


N.D. 

38.55 
38.45 
315.5 
317.0 


N/A 
95.42 
95.17 
97.62 
98.08 


Control 

R0-0279-86A 

R0-0279-86B 

R0-0280-86A 

R0-0280-86B 


0.00 
40.40 
40.40 
323.2 
323.2 


4/04/86 
4/04/86 
4/04/86 
4/04/86 
4/04/86 


N.D. 
38.75 
38.55 
312.0 
316.0 


N/A 
95.92 
95.42 
96.53 
97.77 



STANDARD CURVE STATISTICAL ANALYSIS 



Date of Analysis (date extracted) 
Correlation Coefficient 
Intercept 
SI ope 



4/03/86 
0.9999 
(-)0.0022 
0.9088 



4/04/86 
0.9999 
(-)0.0013 
0.9063 



N.D. = None Detected 
N/A * Not Applicable 
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PROJECT NO. 2399-110 
TABLE 3 



STABILITY OF P-XYLENE IN CORN OIL RAVAGE FORMULATIONS STORED AT 5°C 



SAMPLE DATE DATE 

IDENTIFICATION FORMULATED ANALYZED 



STORAGE TARGET ASSAY PERCENT OF 
PERIOD VALUE VALUE ORIGINAL 
(mg/mL) (mg/mL) x VALUE 



R0-0279-86A 
R0-0279-86B 



R0-0280-86A 
R0-0280-86B 



R0-0279-86A 
R0-0279-86B 



R0-0280-86A 
R0-0280-86B 



4/03/86 



4/03/86 



4/03/86 



4/03/86 



4/03/86 



4/03/86 



4/10/86 



4/10/86 



None 



None 



7 Days 



7 Days 



40.40 38.55 
40.40 _ 38.45 
x = 38.50 

323.2 315.5 
323.2 317.0 
7 = 1WJ 



40.40 
40.40 



323.2 
323.2 



39.95 
40.10 



323.0 
322.5 



N/A 

N/A 



N/A 
N/A 



104 
104 



102 
102 



RO-0279-86A 
R0-0279-86B 



4/03/86 



4/17/86 



14 Days 



40.40 
40.40 



38.80 
38.25 



101 
99.4 



R0-0280-86A 
R0-0280-86B 



4/03/86 



4/17/86 



14 Days 



323.2 
323.2 



308.5 
309.5 



97.5 
97.9 



R0-0279-86A 
R0-0279-86B 



4/03/86 



4/24/86 



21 Days 



40.40 
40.40 



38.95 
38.15 



101 
99.1 



R0-0280-86A 
R0-0280-86B 



4/03/86 



4/24/86 



21 Days 



323.2 
323.2 



316.0 
316.5 



99.9 

100 



N/A = Not AppHcabl. 
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PROJECT NO. 2399-110 
TABLE 4 

STABILITY OF P-XYLENE IN CORN OIL RAVAGE FORMULATIONS STORED AT ROOM TEMPERATURE 



R0-0279-86A 
R0-0279-86B 



R0-0280-86A 
R0-0280-86B 



R0-0279-86A 
R0-0279-86B 

R0-0280-86A 
RO-0280-86B 

R0-0279-86A 
R0-0279-86B 

R0-0280-86A 
R0-0280-86B 

RO-0279-86A 
R0-0279-86B 

R0-0280-86A 
RO-O 280-868 



DATE 



STORAGE TARGET ASSAY PERCENT C 
SAMPLE OA 1 1 '^v-rcn PFRTOD VALUE VALUE ORIGINAL 

IDENTIFICATION FORMULATED ANALYZED PERIOD VALUER _ ^ 



4/03/86 

4/03/86 

4/03/86 

4/03/86 

4/03/86 

4/03/86 

4/03/86 

4/03/86 



4/03/86 

4/03/86 

4/10/86 

4/10/86 

4/17/86 

4/17/86 

4/24/86 

4/24/86 



None 



None 



40.40 38.55 
40.40 38.45 
7 = ^8750 



323.2 
323.2 



x = 



7 Days 
7 Days 
14 Days 
14 Days 
21 Days 
21 Days 



40.40 
40.40 

323.2 
323.2 

40.40 
40.40 

323.2 
323.2 

40.40 
40.40 

323.2 
323.2 



315.5 
317.0 
TTX3" 

40.90 
40.95 

326.0 
324.0 

38.90 
38.70 

309.5 
309.0 

38.00 
38.85 

313.5 
308.5 



N/A 
N/A 



N/A 
N/A 



106 
106 

103 
102 

101 
101 

97.9 
97.7 

98.7 
101 

99.1 
97.5 



N/A * Not Applicable 
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PROJECT NO. 2399-110 
TABLE 5 

DETERMINATION OF P-XYLENE IN CORN OIL 

RAVAGE PREPARATIONS TO VERIFY DOSAGE CONCENTRATION 



RO-0299-86 

R0-0300-86A 

R0-0300-86B 

R0-0301-86A 

R0-0301-86R 

R0-0302-86A 

R0-0302-86B 

RO-0408-86 

R0-0409-86A 

RO-0409-868 

R0-0410-86A 

R0-0410-86B 

R0-0411-86A 

R0-0411-86R 

R0-0525-86 

R0-0526-86A 

R0-0526-86B 

RO-0527-86A 

R0-0527-86B 

R0-0528-86A 

R0-0528-86B 

RO-0717-86 

R0-0718-86A 

R0-0718-86B 

R0-0719-86A 

R0-0719-86B 

R0-0720-86A 

R0-0720-86B 



4-10-86 
4-10-86 
4-10-86 
4-10-86 
4-10-86 
4-11-86 

4- 11-86 

5- 08-86 
5-08-86 
5-08-86 
5-08-86 
5-08-86 
5-08-86 

5- 08-86 

6- 04-86 
6-04-86 
6-04-86 
6-04-86 
6-04-86 
6-04-86 

6- 04-86 

7- 02-86 
7-02-86 
7-02-86 
7-02-86 
7-02-86 
7-02-86 
7-02-86 



4-16-86 
4-16-86 
4-16-86 
4-16-86 
4-16-86 
4-16-86 

4- 16-86 

5- 12-86 
5-12-86 
5-12-86 
5-12-86 
5-12-86 
5-12-86 

5- 12-86 

6- 05-86 
6-05-86 
6-05-86 
6-05-86 
6-05-86 
6-05-86 

6- 05-86 

7- 03-86 
7-03-86 
7-03-86 
7-03-86 
7-03-86 
7-03-86 
7-03-86 



Week 1 
n 



ii 
n 
ii 
n 
H 



Week 5 



M 
ii 
ii 
■I 
it 



Week 9 



ii 
H 
■I 
ii 
ii 



Week 13 
n 



ii 
■I 
n 
H 



0.00 
40.40 
40.40 
80.80 
80.80 
323.2 
323.2 

0.00 
40.40 
40.40 
80.80 
80.80 

323.2 

323.2 

0.00 
40.40 
40.40 
80.80 
80.80 

323.2 

323.2 

0.00 
40.40 
40.40 
80.80 
80.80 
323.2 
323.2 



N.D. 
39.75 
39.70 
80.70 
81.60 
324.0 
328.0 

N.D. 

38.15 
39.25 
77. 90 
75.70 
312.5 
303.0 

N.D. 

38.35 
38.70 
77.30 
76.50 

313.5 

311.0 

N.D. 

39.05 
39.45 
79.40 
79.70 

317.5 

321.5 



N/A 
98.39 
98.27 
99.8.8 
101.0 
100.2 
101.5 

N/A 
94.43 
97.15 
96.41 
93.69 
96.69 
93.75 

N/A 
94.93 
95.79 
95.67 
94.68 
97.00 
96.23 

N/A 
96.66 
97.65 
98.27 
98.64 
98.24 
99.47 



N.D. = None Detected 
N/A = Not Applicable 
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PROJECT NO. 2399-110 



TA8LE 6 

ANALYSES OF CORN OIL FOR PEF"*TnF DETERMINATION 



SAMPLE 

IDENTIFICATION 
RO-0318-86 



DATE OF 
ANALYSIS 

04-21-86 



PEROXIDE NUMBER 
FROM EACH INDIVIDUAL 
TITRATION 
(meg/kg) 

1.11 
1.07 
1.04 

- = J7o7 + 0.035 S.D. 



R0-0454-86 



05-19-86 



x = 



1.14 
1.14 
1.13 

TTU + 0.006 S.D. 



RO-0588-86 



06-20-86 



1.37 
1.37 
1.37 

T75T + 0.000 S.D. 



RO-0810-86 



07-16-86 



x = 



1.63 
1.64 
1.63 

+ 0.006 S.D. 



L:50/7-6 



461 - 



HAZLETON 

LABORATORIES AMERICA, INC, 

1330 - S PICCARD DRIVE, ^OCKVILLE, MARYLANQ gOBSD 



ATTACHMENT A 

1. Determination of p-Xylene in Corn Oil Gavage 
(Analytical Method No. 164) 

2. Analysis of Corn Oil for Peroxides; Modification of the 
Official Method of the American Oil Chemists' Society 



L:50/8-l 
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' BIOTECHNOLOGIES COMPANV ^ ct q — | j Q 

_ I . , -«.cr.. < ; "■- . PROJECT #-^2 2-2— 



DIAGNOSTIC ASSAYS DEPARTMENT 
ANALYTICAL CHEMISTRY LABORATORY 



ANALYTICAL METHOD NO. 164 PAGE 1 OF 7 gJJE: March 24 1986 . 

— ' " APPROVAL : ft. Kfl^J ^° 



TITLE: Determination of P-Xylene in Corn Oil Gavage 

CH 3 




STRUCTURE: 

CH 3 
Para-xylene 

DEVELOPED BY: Hazleton Biotechnologies Company, a Division of Hazleton 
Laboratories Corporation 

1.0 SCOPE 

This method is for the gas chromatographic (GC) analysis of p-xylene 
in corn oil gavage at levels from 40 mg/mL to 320 mg/nt. 

2.0 PRINCIPLE 

P-Xylene is extracted from the corn oil by shaking with methanol. 
The extracts are analyzed by gas chromatography (GC) using a flame 
ionization detector (FID). 
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3.0 EQUIPMENT 

3.1 Gas Chromatograph : Hewlett-Packard 5880A, equipped with a 
flame ionization detector (FID), a HP 5880A terminal, and a 
HP 7672A autosampler, or equivalent 

3.2 g^ss Column : 6 ft x 2 mm packed with GP 5% SP-1200/1.75S 
Bentone 34 on 100/120 Supelcoport, or equivalent 

3.3 Polypropylene Tubes : Falcon 2070 blue max 50 mL 

3.4 Analytical Balance : Mettler H31AR, or equivalent 

3.5 Shaker Box : Equipoise heavy duty, or equivalent 

3 - 6 SMI pi pets : 0.1 mL & 0.5 mL SMI pipets, or equivalent 
3 * 7 Centrifuge : International centrifuge, model K, or equivalent 
3.8 General laboratory olasswarP 
4.0 REAGENTS 

4.1 Methanol ' Baker "HPLC Grade", or equivalent 

4.2 P-Xylene Standard : Supplied by sponsor, 99£ purity. Stored 
at 5 C. 

4.3 N-Propyl benzene Internal Standard : Supplied by Kodak, 
catalog no. 1132224, lot no. A13B, stored at 5 C. 
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5.0 PROCEDURE 

5.1 Standard Preparation 

5.1.1 Preparation of Stock standard solutions 

Stock Standard Solution I (10.0 mg/mL) : Weigh accurately 
500 mg of standard p-xyiene (adjust lor purity) into a 50 
mL volumetric flask. Dissolve and bring to volume with 
methanol . 

Stock Standard Solution II (20.0 mg/mL) : Weigh 
accurately 1000 mg of standard p-xyiene (adjust for 
purity) into a 50 mL volumetric flask. Dissolve and 
bring to volume with methanol. 

5.1.2 Preparation of stock internal standard 

Weigh accurately 250 mg of the internal standard 
n-propyl benzene into a 50 mL volumetric flask. Dissolve 
and bring to volume with methanol. This internal 
standard contains 5 mg/mL of propyl benzene. 

5.1.3 Preparation of Working Matrix Standard Solutions 

Prepare the working matrix standard solutions in 50 mL 
polypropylene tubes as follows: 

mL Cone, of Extract 
Methanol mg/mL 



. Soln. 


mL Undosed 


mL Stock 


mL Stock 


No. 


Corn Oil 


Std. I 


Std. II 


1 


0.5 


1 




2 


0.5 




1 


3 


0.5 




2 


4 


0.5 


5 






Shake polypropylene 


tubes on 



9 1.0 

9 2.0 

8 4.0 

5 5.0 



Centrifuge at 2500 rpm for 5 minutes, 
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Dilute extract as follows; 
mL Stock 



Std N 0 S ° ln * m . f.,„ ♦ Internal mL Final Concentration (mo/mi . 
Extract Std. Methanol p-xy l ene f STD 



1 118 

2 118 



0.1 0.5 
0-2 0.5 



4 1 i S 0 -" 4 0.5 

4 1 1 8 0.5 o.5 

Inject 2 P L of each working matrix standard for standard 
curve and calibrate. 

5.2 Sample Preparation 

5.2.1 Pipet 0.5 mL of sample into 50 mL polypropylene tubes. 

5.2.2 Pipet 10 mL methanol into each sample tube. 

5.2.3 Shake sample tubes on floor shaker for 5 minutes. 

5.2.4 Centrifuge at 2500 rpm for 5 minutes. 

5.2.5 Make dilutions of the extracts with methanol in 10 mL 
volumetric flask as follows: 

iov,*i it ? L 4. r mL Final Cone. (mg/ mL) 

Leve1 Extract Internal Std. p-xylene "j5TD 

Control 2 i q 1 n e 

40mg/mL 2 j °"f 

80 mg/mL 1 x °*J °J 

320 mg/mL 0.2 l g.l S.I 

5.2.6 Bring to 10 mL volume mark with methanol. 

5.2.7 Inject 2 W L of sample on GC-FID. 

5.2.8 Extracts should be refrigerated if not analyzed or, the 
same day. 
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5.3 Sample Calculation 



«i 1 The Hewlett-Packard GC terminal is programmed to calculate 
5 ihe amount of p-xylene injected from peak area using 
internal standard procedure for calculating the 
chirographic data. The calibration table is generated 
by analyzing the chromatographic standards listed in 5.1.3. 



5.3.2 



uq detected 
mg detected - m |_ sample injected 

mg detected ^ 
percent target » target x 1W 

mL sample aliquot take n for dil 

where mL sample inj. - inj. vol. x extraction volume finardiT. vol. 
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7.0 INSTRUMENT PARAMETERS 
Gas Chromatograph 

Column 



Gas Flow 

Carrier Gas 
Detector Gas 



Temperature 
Oven 

Detector 
Injection Port 

Injection Volume 

Chart Speed 

Quantitation 

Retention Time 



Hewlett-Packard 5880A with fl ame ionization 
detector, a HP 5880A terminal, and a HP 7672A 
autosampler, or equivalent 

6 ft x 2 mm glass column packed with GP 5% 

SP -1200/1. 75 % Bentone 34 on 100/120 Supelcoport, 

or equivalent 



Helium, -30 mL/min 
Air, -60 mL/min 
Hydrogen, -30 mL/min 

75'C 

280'C 

150'C 

2 yL 

0.25 cm/min 
Peak Area Ratio 

Approx. 4.5 minutes for p_xylene: -8 minutes 
for ISTD 



NOTE: The above conditions may be changed to optimize the instrument 
response and sample detection. 
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8.0 LIST OF FIGURES 

Figure 1. Typical chromatograms, standards 

Figure 2. Typical standard curve 

Figure 3. Typical chromatograms, samples 



4.fc& _ 4gg _ C * 



ri?T: STOP RUN ™n_p*ro,S 

Kh cLf ee ° fi SAMPLER INJECTION 8 15: 15 flpp 1? , 1Qftg 
SAMPLE # . jr, C03£ , * . - o 



PRO J. 2399-110 DAV 14 STAB AT RT& 5 *EG 
ISTD 



PT EXP P' 

& . © 0 
8 . 00 
6 . 00 



AREA TYPE wisth CAl AMOUNT NAME 
BASEL I n£ a START PUN = 7.30 

Threshold ■? start run = 4 

PEAK wIDTh <a STfiRT RUN x 0.08 



8."?! Sin 3 «S"I! + 1 P -*VLENE 

+ w.419 2 ISTD 1 PROPVLBENZEN 

"V^IPLIEP = l 
IS"! I AWT * 1 



CPlIE 2 
C c i_ P 



NAME flM- 



i 4.677 P-XYLENE 
£ 8.159 PROPYLBENZEN : i"e 

EDIT p UTC S£G 6 , 3 
ED I T AUTO S£Q ?, 3 
START fiUTO SEQ 



£ 0.42 



/*P T : STOP RUN 

ChPj 33S0f» SAMPLER INJECTION .? 15:2? APR 17, iqoi 
SA^LE # : id CODE : 9 '"' 6 



— ■ ■-- » 



r-i:S DA- 



DEL 



y . <£><■: 

0 . 00 
0. 00 



"' . T ''*£ WlD'- CA_ ATO'JN- n*"E 

BASELINE C- START RUN = 8.13 
THRESHOLD C« START RUN = 4 
p £** WIDTH 9 START RUN = ft.flfl 
".r.i tfb 0.^5* 1 0.400 P-XYLENE 



+ BE 0.413 2 ISTD 1 PROPYLBENZEN 



MULTIPLIER = i 
IS T D 1 AMT = i 

CAi_I5 3 
«; ■ — 



ISTD 1 fl«T - 1 

S'PRT AU T 0 SEG> 

HE.lE.TE. ChlIB 

BElE t E FILL a=YES>* 1 
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8. 65 



Crvo] 1883ft S*^-ER INJECTION * H«ee APR 17. 1986 
SAMPLE * ! II' CODE ! 



PT 

e.ee 
0.00 

0. 00 
0. 41 

4.67 
8.0? 



«RE,« TYPE 



HEIGHT 



BASELINE 



ARE* •. 



BkSELINE 9 ?TfiP^ RUK = 8.92 
THRESHOLD 0 STRlfT RUN = 4 
PEAK WIDTH 0 START RUN = 0.08 



591300. 00 
2603. 03 
3328. 91 



BV 

BB 
SB 



0.07 

0. 251 
0.410 



211669.00 
162.67 
134.61 



total **.EH = 897432.00 
r*uL T IPLlER = 1 

rs- ib : 

." :: h_:E fiP£A QP HE I GHT C 1 =HE I GHT > ? 0 



1 0.413 

2 S.091 



fi^T 

: 

: .8 
: 1.0 



RE r 



: +ISTD 



7.92 
19.03 
12.30 



: p-XVLEHE 

: PRQPVuBENZEN 



99.317 
0.290 
0.393 



i." ■** v l ~ I c - I E " = 1 ■ 
_ : ::: ., I'0.;, L , = ?.\ : 

-2 *-« G :i - - E ~ '. ' • 1 1- - = - : " 



: 



DEC 



-T Sh^PlE AW" = 0 : 
-6 ISTD 1 = 1 : 

EI; I* *u T 0 8EC ! 6' 2 



EBIT AUTO SLQ ?, 5 
STFiPT fiUTO SEQ 
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■ i iJ alL U ] 



B. 42 



r 



4.69 



8. 13 



3 

PROj. 2399-110 D*Y i« strp « 7 p n 5 LEG 



PT 

o.ee 
8. eg 

S. 13 



EXP PT 



4.69 
8. 13 



*KE* TYPE WIDTH CfiL AMOUNT NAME 

BASELINE w SThC;t ruk = ^ 3 - 
THRESHOLD » -START RijN = V 
PERK WIDTH 9 START RUN = 6 BP 

3258.5! BE; 0.252 j 

^59^.04 + BE' 6.413 2 



ISTD l 



MULTIPLIER = 1 
I STL 1 fifiT « 1 



P-XYLENE 
PROPVLBENZEN 



CftLlS 4 
CfiL PT 

1 4.692 

2 8.133 

i-IST CAlIB 
CPl Id TABLE: 
Cfi_ c- 

4 . 6 6 c ■ 



■9. 691 



Nfi&E RMT 

P-XYLENE : i.© 

PROPYlBEMZEN : 1.0 



LEVEL 




ft PIT 


Af T..'AREA 


1 


8. 


eeee^E-ei 


3.tf733d£-e 4 


2 


2. 


eeeeeE-ei 


3. 141 1 1E-04 


3 


4. 


seeeeE-ei 


3. ©8941E-04 


4 


1 . 


00S80E+00 


3. 06SS9E-04 


1 


1. 


00800E+00 


2. 83373E-04 




1 . 


0oseeE+e3 


2. 73776E-S4 


? 


* ■ 


©fii?ti0E + ££ 


2. ~9fi5€.E-04 


4 


• * 




2. 78716E-04 



■- fi - 1 1 = ' A =1 A i"? S : 

& ^J-T-plIER = : 
-1 RE" wINBOw = 5*. 
-2 NON-REP WINDOW = 5:. 
-3 UNCAL RF = 0 
-4 HEAD INC - 

-6 IS^D 1 AMT = 1 
fiVfilLfiBLE MEMORY (BYTES): 24384. 
A w 70 SEQ 6. 6 



REP 



* I STL 



NfinE 
p-xylene 

propylbenzen 
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FIGURE 2 - STANDARD CURVE 
p-xylene 




ug p— xylene standard Injected 



-> 
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e.42 



^ 4.7© 

ART: STOP R:jn 



8. 15 



tr.=-J 5SS0i=- SAMPLER I n j £ c T I Q n C« 15:54 APP i?. j**^, 
SS^PlE # : ID CODE : 
6 

P'.'jJ. 2399-110 DAY 14 STftB AT RT& 5 &£i;. 



4 *' 



L. r", ~ 



AREA TYPE wIDTH CAl AMOUNT NAME 



BASELINE C« START r un = 7.43 
?' 0 ? THRESHOLD C- START RUN = 4 

PEAK' WIDTH ft START RUN = ft. 68 
?- 7 * £578.74 BB e.252 I ©.778 p-xvlene 

^55c..to^-. + BE ^.414 ■:■ 



1ST 1 RPOPYLBENZEN 



1ST 1 AWT = 1 



I ~ ' " - 1 - . 0.42 



C 



4.7© 



C RT: STOP RUN 



S. 15 



C*PJ 5380A SAMPLER INJECTION f 16: ©6 fipp i?, i<agfi 
SAMPLE * : ID CODE : 



P R n 

T C;' 



OJ. 2799-1 :e DAY 14 STAB AT RT& 5 DEG 
* T EXP RT TYPE nIDTH CAL AMOUNT NAME 



BASELINE C- START RUN = S.4S 
THRESHOLD l? START RUN = 4 
PEAK UT'Ti- t? start - @ 0O 

4 - 7 0 2573.58 BE 



0 . 0 0 

0 • 0 0 

d . 70 



('■ji 1 n..-7d P--'YLENE 

685.99 - BS 6.414 2 in l PRQP YLBEN2EN 



t - - c : ■ 



0. 4£ 



4. 76 



/ptT stop 



X 1 H> 



UK KUN 



f*°J 58S0* SAMPLER INJECTION 



IB CODE 



w a i_ ^ £ 

--. 279?-: 10 DAY v* STftg h t &T ¥ 



& 16: 18 APR 17. 193* 
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7. Analysis of Com Oil for Peroxide 

.. Any batch of corn oil used in the Bioassay Progra* will 

ly All corn oil oust be .toted .t 5° C or lover. 

v Th* foiiw-M is a standard analytical procedure 

WhMh «Uil. .«u»ou. Wid »i«r the c«ditl»n> «! »« -««• -«" 



V 




c^^ 1 ? "tort*' 



7 / "< 



Tracor Jltco 
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generally assumed to be peroxides or other similar product* of fat oxida- 
tion. The method it highly empirical, and amy variation in procedure say 
affect the results. N 

c. A 5.0 gram sample of the com oil to be analyzed i* — 
quantitatively transferred into a 250 ml titration flask and 30 ml of 
glacial acetic acid: chloroform (60:40 v/v) is added. The mixture if 
atirred until the corn oil hat completely dissolved. One-half milliliter 
of a saturated aqueous potassium iodide solution is added. The test 
solution is stirred thoroughly and allowed to stand for exactly 1 minute, 
after vfc lc h 30 ml of distilled wet.r is added. The iodine iiber.ted by ihe 

r 0 r oTi e .oS - ^%* 0l ^ ti0D i » 1 ti ?'"- 1 Pct.ntiometric.lly with standard 
0.005 I sodium thiosulfate solution, stirring vigorously to ensure thorough 
Tr?l! S ' in , -ut »«".;*«"t« vith platinum disk working electrode and 
!k w " ' - chl ?"f* reference electrode is convenient. Titrstions 
should be run in triplicate. A blank titration of reagents should be run 
on the day the oil sample is analysed; the blank should not titrate more 
than 1.0 ml of the 0.005 W sodium thiosulfate standard solution. Peroxide 
number, expressed in milliequiv.lents of peroxide per kilogram of oil 
(meq/kg), ia calculated as follows: 

Peroxide Number - (V - B) x It x 1,000 

V 

V - volume (in ml) of thiosulfate solution required for titration of oil 
sample 

B - volume (in ml) of thiosulfate solution required for titration of 
reagent blank 

H " normality of sodium thiosulfate solution 
w" - Weighf of oil sample in grama 

d - leiults should be reported as shown in Tigure 13 to 
cnis Attachment A. In this report, the method above can be eited by 
reference to this document, but the instrument used for the titration must 
be specified. When reporting follow-up analyses, the dates and results of 
all prey-ous analyses of the batch should be included for coap.rison. 
Conclusion* and actions takes as a result must be noted, and the report 
*ust be signed and dated by the reponsible chemist. These reports ihsuld 
aecompasy the first Monthly Progress teport after the analysis. 

«• Com oil with a peroxide number equal to or *e»* greater 
than 10 meq/kg will b._ considered rancid for purposes of this progran and 



Pootnotes: 

CtlA) Changed 10/26/79 by Modification 7^ 
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Dlst. 6. Wolfe. I. Foxx. M. Rodwln, Project File 

anivSTS FOR PEROX tnfS IW CORN OIL 

Bloassay Lab: Haileton Biotechnologies Company 

Type (brand) of com oil: Duke's Pure Corn 011 

Source: Mazo Lerch Co. 

Lot or batch number (1f any): Lot No. 5K21 

Additives (If known): Not Indicated 

Date procured: 1/14/86 

Storage temperature: 4*C - Rockvllle. walk-in refrigerator 
Used for: Gavage vehicle 

Analytical Method: MR I modification of AOC/AOAC method 

Digital MV meter used with a P^tinum combination 
electrode (platinum/AG/AgCl), Fisher Cat. No. 
13-639-82. 



Peroxide Number 
(from each individual 
titration t meg/kg) 

1.11, 1.07, 1.04 



0.611, 0.616, 0.611 
0.893, 0.888, 0.892 



Average Peroxide 
number (meg/kg) 

1.07 * 0.035 S.D. 



nate of Analysis 

4/21/86 

Previous Analyses 

1/31/86 
3/03/86 



0.613 * 0.003 S.D. 
0.891 * 0.003 S.D. 
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Dist. G. Wolfe, 1. Foxx, K. Rodwir., Pro.iect File 

ANALYSIS FOR PEROXIDES IN CORN OIL 

Bioassay Lab: Hazletsn Biotechnologies Company 

Type (brand) of corn oil: Schneck's Corn Oil 

Source: Mazo Lerch Co. 

Lot or batch number (if any): Lot No. 775 

Additives (if known): Not indicated 

Date procured: 5/15/86 

Storage temperature: 4*C - Rockville, walk-in refrigerator 
Used for: Gavage vehicle 

Analytical method: M*I modification of AOC/AOAC method 

Digital MV meter used with a platinum combination 
electrode (platinum/AG/AgCl ), Fisher Cat. No. 
13-639-82. 



Peroxide Nunoer 
(from each individual Average Peroxide 

Date of Analysis titration, meg/kg) Number (meg/kg) 

5/19/86 1.14, 1.14, 1.13 1.14 * 0.006 S.D. 

Previous Analyses 



Conclusions: Peroxide number is w*'l be'o* the limit of 10 tneq/kg. 

Signed /lU- «PPro.t« { L,; u J £„;,Ju< 
Date TTFTfc V 77 ^ 

\< 
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Dist. i. -Tlfe. I. Fo*x, M. Rodwin, Project File. 

ANALYSIS FOR PEROXIDES IN CORN 01. 

Bioas'.*/ Lab: Ha2leton Biotechnologies Company 

Type (brand) of corn oil: Schneck's Corn Oil 

Source: Mazo Lerch Co. 

Lot or batch number (if any): Lot No. 775 

Additives (if known): Not indicated 

Date procured: 6/20/86 

Storage temperature: 4*C - Rockville. walk-in refrigerator 
Used for: Savage vehicle 

Analytical method: MR I modification of AOC/AOAC method 

Digital MV meter used with a platinum combination 
electrode (platinum/AG/AgCl ) , Fisher Cat. No. 
13-639-82. 



Peroxide Number 

(from each individual Average Pero.iae 

Me _ sl ^3^ ^tration. m*M Hunger (-q/kg) 

1.37, 1.37, 1.37 1-37 ± 0.00 S.D. 



6/20/86 
Previous Analyses 
5/19/86 



1.14, 1.14, 1.13 l.N * S.D. 



_ -^or it mpII belo» the li»it 10 meq.'k; 
Conclus^s: Peroxide nurtoer is wen oei^ 



Signed 
Date 



- 479 - 



ANALYSIS FOR PEROXIDES IN CORN OIL 

Bioassay Lab: Hazleton Biotechnologies Company 

Type (brand) of corn oil: Schneck's Corn Oil 

Source: Mazo Lerch Co. 

Lot or batch number (if any): Lot No. 775 

Additives (if known): Not Indicated 

Date procured: 6/20/86 

Storage temperature: 4*C - Rockville, walk-in refrigerator 
Used for: Gavage vehicle 

Analytical method: MRI modification of AOC/AOAC method 

Digital MV meter used with a platinum combination 
electrode (platinum/AG/AgCl ) , Fisher Cat. No. 
13-639-82 



Peroxide Number 

(from each individual Average Peroxide 

Date of Analysis titration meg/kg) Number (meg /kg) 

7/17/86 1.63, 1.64, 1.63 1.63 * 0.006 S.D. 

Previous Analyse s 

5/19/86 1.14, 1.14, 1.13 1.14 * 0.006 S.D. 

6/20/86 1.37, 1.37, 1.37 1.37 ± 0.00 S.D. 

Conclusions: Peroxide number is well below the limit of 10 meq/kg. 

Signed (jjjj^ /) uj— cj^ Approved ^u^-#-^ 

Date T rtr VU f 
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HAZLETON 



LABORATORIES AMERICA. INC. 

13SO-B PICGARO DRIVE. RQCKVILLE. MARYLAND SOBSO 



ATTACHMENT R 



Chemical Characterization of the Test Material: 

1. Report of Analysis, Hazleton Laboratories America 
Madison, Wisconsin. 

a - Moisture, Karl Fischer method 
b - GC purity 
c - IR spectra 
d - GCMS 
e - NMR 

2. Elemental analysis, Micro-Tech Laboratories, Inc. 
Skokie, Illinois. 

3. Report of Analysis, Hazleton Laboratories America 
Madison, Wisconsin. 

a - Final GC purity 



L: 50/8-2 
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HAZLETON UKBOTHB ^ BC «- >c Chemical & BloMcdical Science* Division 

SS01 KINSMAN BLVD. • P.O. BOX 7S48 • MADISON, WISCONSIN 53707 • PHONE «M) 241-M71 • TLX TOttM HAZRAL MDS UD 

REPORT OF ANALYSIS 



LEE HOHING 

HAZLETON BIOTECHNOLOGIES CORPORATION 
92 00 LEESBURG TURNPIKE 
UIENNA, OA 2218 0 



SAMPLE NUMBER : 6030270 
DATE ENTERED: 03/13/8 
REPORT PRINTED: 04/30/8 



P-XYLENE (RO-0219 86) 



PURCHASE ORDER NUMBER: 00210? 
ASSAY 

MOISTURE, KARL FISCHER METHOD 



ANALYSIS 



. 160 



UNITS 
S 



G.C. PURITY 

"HJRE BY G.C. ANALYSIS 

METHOD RFFFPFNrr 

HAZLETON LABORATORY WORKSHEET 05XX 000166-00 



99.8 



IR SPECTRA 

EXHIBITS CHARACTERISTIC PEAKS FOR THIS COMPOUND 
METHOD RFFFRFNHF 

ALDRICH REFERENCE BOOK OF IR SPECTRA . 
GCMS 



NMR 



REPORT TO BE GENERATED MANUALLY 
REPORT TO BE GENERATED MftNUALLY 



CARBON 

HYDROGEN 

OXYGEN 



88. 05 
9.36 
0.26 



\ 
\ 
\ 



METHOD REFERENCE 

ANALYSIS PERFORMED BY MICRO- TECH LABORATORIES, INC. , SKQKIE, IL 



(^^) HAZLSTOrM oMC*wCT«a/wv^cAr^ 2 " Chemical & BloMedlcal ScUncM Division 

3301 KINSMAN BLVD. • P.O. BOX 7S46 • MADISON, WISCONSIN 53707 • PHONE («M) 841-4471 • TU 703SS6 HAZRAt MDS UO 

PAGE 

WPLE NUMBER: 60302709 
P- XYLENE (RO-0219 86) 



METHOD REF ERENCES 

MOISTURE, KARL FISCHER METHOD 

UNITED STATES PHARMACOPEIA, UOLUME XX, PAGE 986 (1980) 



METHOD LISTED ABOUE WITH RESULTS 



GCMS 

METHOD PER ANALYSIS 



- 483 




n i i 1 1 1 r I 



^__SS , """" __ 

7l,». ifl i ^fihhfiW - Flo, R,t*s. ^^^^ 



— ^^itfct 

;to-amcier — ' " - 

IrUei frcss — jii 

Rale 



CHART SPUED 

SAMPLE _Cif£X2is<- 



r .i — 
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r«' M "** 29 ' 13:31:35 




stot 

RUM* 

AREA* 



68 



RT 4REA TYPE 

■365 1334199 PB 

2.353 353583 
♦•373 ?,345E*99 
5.279 344»u 



PV 
VP 
PV 
VB 



• *26 
.153 
.444 

.If* 



.94,'* i 
. W923 
.91247 
99.31993 
. 12977 



* Win i 



"9 MS 29 , 13:32:39 




STOP 



W 29. 1986 13:32:59 



3.523 a^a4 po ,44 - 4,36j?<i 

'"•I ,--1.-.., 



.91396 
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TOP 



SUHt 



49 



AREA* 

RT AREA PRE ilDTH AREAZ 

.313 332986499 SHS .833 94.36394 

3.353 59634 PP .144 .91596 

3.988 „ 2876-884.; ?t .157 5.12813 

TOTAL AR£A*5.61S*€-h»8 
KUL FACTOR* ;.A«9e"-9 



STOP 



RUM* 78 <<AR 38. 1996 13:48:43 

AREA* 

RT AREA TYPE WIDTH AREA;: 
,349 24791 1289 3H6 ,922 99.33313 
3.971- 1528788 PS .166 .61138 

TOTAL AREA»2.4853E+98 
MIL FACT0R=1.8989E*98 



• RUH I 

START 



71 



STOP 
AREA* 



71 



&AR 29. 1*86 13:38:47 



HAS 29. 1986 13:38:47 



■3REA2 



RT AREA TYPE MIDTH 

.315 541293129 5HE . *33 ?. 7 ... .. 
3.967 1337^498 pft ,156 3.76294 

TOTAL ARE^S-Se^E-fAS 
tijL •AC~0R3l.49»j9S**9 



VJM * T2 JAR 29. l?8p :4:«:59 



«.«2 



TOP 



3^ MI ?I5 * RE « 

3.571 1528798 n .Ik ■ - [lu^ 
TOTAL AREA-2.4853E+98 

wl factors 1.&998C+99 



* RUN I 71 

START 



*W 29. 1986 13:58:47 



9.JI3 



St: 



4.331 



STOP 

RUN* 71 

AREA* 



29. :?St : 3:^3; 47 



RT hPEA TYPE HIDTH AREAS' 

.315 541293128 3H8 .933 ^.2V*S 
3.967 1337549* PB .166 



2.76294 



TOTAL AR£a«3„5667E+83 
WL FACTOR' 1 . 9809E+98 



* RUN I 

START 



71 i—.** 8 29 '/ ! ' 3 ° 14: 93! 59 



STOP 



RUMt 72 
AREA* 



>WR 29. 1986 14:93:39 



* T AREA TYPE WIDTH A6Pa> 

3. 969 7397648 PB .166 1.46482 

TOTAL AREA-3.3391E+98 
WL FACTORS i. *ij«e^ 



* RUN • 73 „ 




Wfi 29. ;986 :4:;3:54 
J.313 



STOP 



RUNt 77 

AREA* 



*W 29. 1986 14:13:34 



•-' s ^«SV2» :hS .933 :*9. 44999 

TOTAL AREA-5.C639E+98 
WL -ACTOR- f .4999E<-40 
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x: 

MAR 21 
SPECTRl 
NORM , f 
PEAK* 
1 

1 

4 
7 
9 
10 
13 
16 
19 
20 

26 
28 
29 
31 
32 
33 
34 
35 
36 
37 
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SLIST OF HH00:C007, 300JHZLE.BAT* 6 /o7oJ70<) p-xy /«*.€. RO-dJU^-f*' 
6 16:35:30 VERSION V03.6 



number: 


29 




tors-: 


1. 


686.84 


MASS 


A 


B 


50*000 


2576. 


3.75 


50.938 


704S. 


10,26 


51 .938 


3200. 


4.66 


53. 063 


1776. 


2.59 


62.063 


972. 


1 .42 


63. 125 


2812. 


4.09 


65.125 


4264. 


6.21 


74.125 


744. 


1.08 


77.063 


8936. 


13.01 


78. 125 


3720. 


5.42 


79.063 


6396. 


9.31 


89,062 


1140. 


1.66 


t"S <t AAA 

91 . 000 


68684. 


100.00 


92.063 


5520. 


8.04 


102.000 


82S * 


1.21 


103.000 


4732. 


6*89 


103,188 


732. 


1.07 


104.000 


1704. 


2.48 


105.063 


17048. 


24.82 


106.125 


36808, 


53.59 


107.125 


3404. 


4,96 



rage: 

NUMBER OF PEAKS : 
A 



38 



***** SLIST PROCESSING COMPLETE ***** 
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THE UNIVERSITY OF WISCONSIN-MtLWAUKEE/P.O. Box 413. MilwauKt, Wisconsin 53201 

~ " " TTZT PHONE: (414) 963-4411 

COLLEGE OF LETTERS AND SCIENCE 

DEPARTMENT OF CHEMISTRY 



Tot 

Frows 
Ret 



Jo* Polywacz 
Hazleton Labor at or ies 

JUH Otvos, Asst. Professor 

NMR analysis of LIHS •< « 6030^53^0301754 and 
60302709-60302711 



Datet «pr il 21, 

Enclo-d «- »H NMR -P-ctr. »' ^^'^^..^orofor. 

^ -* i> P1 ooa was found in the p- xylene sawpl* whicn *•** 

MHR .pKTtru. of *£**£ 1 ^ P iI.p,.» «t le..t 98* pur. « 

^TSTthTT-SSSItKl" »n ,~on. n c~ of unKno-n 

origin in the spectra- 

13r ««^tr« were taken of the remaining two samples, strychnine 
*-*C spectra were t-«*« b-c»use they are much wore 

/cj->-*r>i 753) and brucine (6030271 1 J , D " caumw w * , i H 

(60301753J ana o mtructur ^. Q f these compounds compared to *H 



RECEIVED 

APR 2 3 1936 

HLA MadisoD 
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ANALYSIS REPORT 



}\2 * f>7.V,1|f- 



{ T 1 — 

<M-(L> 

MICRO-TECH LABOR A TORIES, /AC. 

4117 OAKTON STREET 
SKOKIE. ILLINOIS 60076 

April 10, 1986 

to: Mr. L. Evarts 

Hazletcn laboratories America, Inc. 

3301 Kinsman Boulevard 

P.O. Box 7545 

Madison, Wisconsin 53704 



SAMPLE NO 




%H 




Cl% 


s % 


o % 


60302709 


88.05 


9.36 








0.26 


60302710 


86.51 


9.38 








0.35 


60302711 


59.19 


6.21 


6.15 


0.49 


3.63. 


19.52 




















































r 


.ECEIV 


ED 












■PR 1119 
















to 










HL 


A Macjisoii 



Very truly yours, 



^- June B. TSast 
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BTC3IV —- - ~~ Ch. ml e. l »B l .M .d l c.lSc l .nc.sDI»l.l°n 



3301 KINSMAN BLVO. 



REPORT OF ANALYSIS 



haIle?Sn N biotechnologies corporation 
9£00 leesburg turnpike 
vienna, va £2180 



SAMPLE NUMBER: 6070624* 
DATE ENTERED: 07/30/S< 
REPORT PRINTED: 1 0/29/St 



P-XYLENE: 



RO-0216-86 rs t F*--^t * c - ^ 



PURCHASE ORDER NUMBER "• 0A12S50 



SEE ATTACHED CHROMATOCRAMS 



METHOD LISTED ABOVE WITH RESULTS 




HAZLETOOI 
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IIKS AM£n\CA. INC 



Chemical & BioMedica! Sciences Division 



3301 KINSMAN BLVD. • P.O. BOX 7545 • MADISON, WISCONSIN 53707 • PHONE (808) 241-4471 • TLX 703956 HA2RAL MDS UD 

REPORT OF ANALYSIS 



LEE HOHING 

HAZLETON BIOTECHNOLOGIES CORPORATION 
9200 LEESBURG TURNPIKE 
VIENNA, VA 22180 



P-XYLENE: RO-0931-86 r3 o <\c Q,U VWIi C A <- 



SAMPLE NUMBER: 6070624 
DATE ENTERED: 07/30/8 
REPORT PRINTED: 10/29/8 



PURCHASE ORDER NUMBER: 0A12SS0 



SEE ATTACHED CHROMATOCRAMS 



QEIHfi6.5E£gRE&!£g§ 

METHOD LISTED ABOVE WITH RESULTS 
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?-..r.n ! 



j S*r.pt:». 



A> A 



"1 



/U/» 



Q 

Cc.'L;r:in 

r 



Date /Q-Zir -ft. 



g*/ / r. 



Ran ere , 
A lien. . 



/OS 



port •Sn.^taptAJT 

: Jf .K tool iio 

.■:wr Gas ^ft/lUrfc. 

1 I. 



Ir.:*; Press 



L 



•^ates. ml/ nun, 



Air. 



:.;il 



- In; 



CHART SPEED Q-$~_ 

SAMPLE* fH-^LWt. P-<yL W">- 



7-r 
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HLA 2399-110 
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APPENDIX 10 
Study Protocol and Amendments 



2058/ID:375-43 



MHAZLETON 

LABORATORIES AMERICA, INC. 



1330 - 9 S'CC4«D SOiva 

occkville viAca /■,4\c seas 



PROJECT NO. 2399-110 



PROPOSAL NO. 5-580 



STUDY TITLE; 



Subchronic Toxicity Study in Rats 



TEST MATERIAL (s) : Safety, storage, and descriptive information is attached. 
A. Identification P-Xylol (P-Xylene) 

235855 385 
March 6, 1986 

10.032A 



B. 
C. 
D. 



Lot No. (s) 
Receipt Date 
LH Number (s) 

STUOY LOCATION 



PROPOSED INITIATION DATE: April 17. 1986 

PROPOSED COMPLETION OF * 

N-LIFE PHASE DATE: July 17. 1986 



Rockville 

DISTRIBUTION: ORIGINAL SIGNED PROTOCOL TO PSO 

FIXED DISTRIBUTION: ,No. Cop te) - PERFORMING DEPARTMENTS M^ati 

Health Services ( 1 ) Quality Assurance ( 1 ) 

Compound Prep (Tox) ( ^ ) Contracts ( 1 ) 
Scientific Res. (Tox) 001 ( 1 ) Client Services (1) 
Lab Animal Medicine { 1 ) Sponsor ( 1 ) 

* Unless otherwise directed. 
Protocol is Attached. 



Toxicology (2) Analytical Chemistry (l) 



Pathology (4) 



Date and Means of Sponsor Authorization: 



Signed protocols to be forwarded by sponsor. 

This protocol issued to permit scheduling of the study by the laboratory. 



STUDY DIRECTOR: GaryM~Wolfe, Pr/.p., D.A.B.T 
DATE: *Jt/ rQs 



Form No. 5 
Revised 8-85 
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HAZLETON 

LABORATORIES AMERICA, INC. 



PROTOCOL 



Project No. 2399-110 



1. Study 

2. Purpose 

3. Study Location 

4. Sponsor and Address 

5. HLA Study Director 

6. HLA Study Coordinator 

7. Regulatory Compliance 



8. Quality Assurance 



9. Proposed Study Timetable 



Subchronic Toxicity Study in Rats 

To evaluate the subchronic toxicity 
of a test material when administered 
daily via oral gavage to rats for 
90 days. 

Hazleton Laboratories America, Inc. 
1330-B Piccard Drive 
Rockville, Maryland 20850 

Dynamac Corporation 
11140 Rockville Pike 
Rockville, Maryland 20852 

Gary W. Wolfe, Ph.D., D.A.8.T. 

Marcia P. Rodwin, B. A. 

This study is subject to applicable 
regulations of the Environmental 
Protection Agency and will be conducted 
per EPA Pesticide Assessment Guidelines, 
Subdivision F, Section 158.82-1, Toxic 
Substances Control Act (TSCA) Testing 
Guidelines for Ninety Day Subchronic 
Toxicity Studies, 40 CFR 798.2650, and 
in accordance with the Good Laboratory 
Practice Standards, 40 CFR Part 160. 

The protocol, in-life phase, interim 
report and the final report will be 
audited by Quality Assurance in accord- 
ance with standard operating procedures 
at Hazleton Laboratories. 

Initiation: April 17, 1986 

Terminal Sacrifice: July 17, 1986 

Final Report: September 12, 1986 



CMP5:b) 



HAZLETOf\ 

LAeonATcmes amerca, inc. 

'330 -a OICCABO OBivg, aecKvil. 



500 



2 - 



Project No. 2399-110 



10. Test Material 

A. Identification 

B. Purity 

C. Characteristics 



Reserve Samples 



11. Experimental Oesign 
A. Animals 

CD Species 

(2) Strain/Source 

(3) Age at Initiation 

(4) Number/Sex 

(5) Identification 

(6) Husbandry 
(a) Housing 



P-Xylene (CAS 106-42-3) 
99* 

Pri'o^tr^ 1 ^"- 1 "^ Wil1 be ^termined 

been established fo'r ^ll^X^ 
then only puritv ne*»ri< a * . 

orinr tn «+- * - ?5 0 be determined 
prior to start of 90-day study.) 

Reserve samples (4 x 10 g) of the test 

init ation and retained frozen. These 
archived samples of the test art fell 
will serve as reference standards for 
subsequent purity analyses. ThlU 
samples as well as any remaining test 
material, will be discarded upon 

ren,n^ nCe ° f the Stud y resul ts for 
regulatory purposes (May 8, 1987) 



Rat 

Sprague-Dawley/Charles River 

Preferably before 6 weeks of age 
but not more than 8 weeks of age.' 

80/sex 

Individual eartags 



Individual 



(MP5:b) 
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HAZLETON 



Project No. 2399-110 



(b) Food 



(c) Water 



(d) Contaminants 



(e) Environment 



(f) Quarantine 



(7) Randomization 



Purina Certified Rodent Chow 5002, 
ad libitum . Feed is analyzed by the 
manufacturer for concentrations of 
specified heavy metals, aflatoxin, 
chlorinated hydrocarbons, organophos- 
phates, and specified nutrients. (See 
Attachment #1 for details). 

Acidified water, ad libitum . Water 
is analyzed twice per year for 
contaminants as listed in the EPA 
drinking water standards. 

The study director and/or the sponsor 
have considered possible interfering 
substances potentially present in 
animal feed and water, including the 
test material itself or possible 
structurally related materials as well 
as the items listed in (b) and (c) above. 
None of these contaminants are reasonably 
expected to be present in animal feed 
or water at levels sufficient to 
interfere with this study. 

Every attempt will be made to maintain 
temperatures at 69 - 78°F with a rela- 
tive humidity of 50 ± 20%. A 12- hour 
light/12-hour dark cycle will be 
maintained. Temperature and humidity 
will be recorded twice daily. 

Approximately two weeks. Animals selected 
for study will have been determined 
to be acceptable for admission to the 
study. 

Using computer-generated random 
numbers with assignment to groups. 
At the time of randomization, the 
weight variation of the animals of 
each sex used should not exceed ±2 
S 0 of the mean weight, and the mean 
body weights for each group of each 
sex will not be statistically different. 



(MP2:k) 
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HAZLETON 

LABORATORIES AMERICA, INC. 

*33Q • ■ OICCARO OBIve. "SCCKVlLLe. IVIARVLAMO =QB30 



Project No. 2399- 110 



(8) Justification 



Group Designation and Oosage Levels 



Sprague-Dawley rats historically have 
been used in safety evaluation studies 
and are requested by EPA. 



Group No. 



1 (Control) 

2 (Low) 

3 (Mid) 

4 (High) 



No. of Animals 
Male Female 



20 
20 
20 
20 



20 
20 
20 
20 



Dosing Procedures 

(1) Method of 

Administration 



(2) Reason for Dosing 

Route 

(3) Preparation of Dosing 

Formulations 



(4) Analysis of Dosing 
Formulations 

(a) Stability 



(b) Homogeneity 



Dosage Levels 
mg/kg/day 

0 

100 
200 
800 



Oral gavage, 7 days per week for 13 weeks 
Treatment will continue until the day 
before necropsy. 

Potential human exposure is by the 
oral route. 

Fresh dosing formulations will be 
prepared based on stability study. 
Dosing formulations will be prepared 
using corn oil and adjusted to 100% 
compound activity. Dosing factor will 
be 2.5 ml/kg. Reserve samples from each 
mixed batch will be retained for possible 
analysis. These samples will be discarded 
upon acceptance of the final report. 



Samples of the lowest level will be 
analyzed at Day 0 and after 7, 14, 
and 21 days under conditions of 
use and under refrigeration. 

If the dosage formulation is a suspension 
homogeneity of each formulation will be 
confirmed by analyzing the top, middle, 
and bottom of each formulation prior to 
study initiation. If the dosage 
formulation is a single phase, no homo- 
geneity is required. 



(MP5:b) 
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HAZLETON 

LABORATORIES AMERICA. INC. 

B P.CCAPO 0«.vi. ROCKVM.L6. MABYLANO SOBSO 



- 5 



Project No. 2399-110 



(c) Routine Analyses 



(5) Absorption 



D. Observation of Animals 

(1) Clinical Observations 



(2) Physical Examinations 

(3) Body Weights 

(4) Food Consumption 

(5) Ophthalmoscopic 

Examinations 

E. Clinical Pathology 
(1) Frequency 



Each dosage formulation for weeks 1, 
5, 9, and 13 will be analyzed for test 
material . 

Though the purpose of this study is 
not to determine absorption of the 
test material, toxic or pathologic 
effects will serve as evidence of 
absorption. 



Twice daily - mortality and morbidity 
check. 

Once daily - cages ide observation for 
obvious indications of a toxic effect, 
will be recorded about one hour after 
completion of dosing. In addition, a 
cursory exam will be conducted while 
dosing. 

Data for specific observations will 
be recorded on separate forms. Because 
these are cages ide animal checks, the 
observations will not be as specific 
as and may not necessarily duplicate 
those observations recorded on body 
weight days when thorough physical 
examinations are conducted. 

At each weighing interval. 

Prior to treatment, at initiation and 
weekly thereafter. 

Weekly 

Prior to treatment and during week 13 
using indirect ophthalmoscopy on the 
last ten animals per sex per group. 



Prior to initiation and during weeks 4 
and 13. 



(MP2:k) 
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HAZLETON 

LASonAToraes America, inc. 

'330 - ■ BicCiWD OBIVS. SC3CKVILLI. MARVL1IMO 208SQ 



- 6 



Project No. 2399-110 



(2) Number of Animals 

(a) Prior to 

initiation 



(b) During Weeks 4 
and 13 

(3) Tests 

(a) Hematology 



leukocyte count 

erythrocyte count 

hemoglobin 

hematocrit 

platelet count 

differential leukocyte count 

reticulocyte count 

(b) Blood Chemistry 

sodium 

potassium 

chloride 

total protein 

albumin 

calcium 

phosphorus 

total bilirubin 

urea nitrogen 

creatinine 

glucose 

SGOT/AST 

SGPT/ALT 

globulin 

alkaline phosphatase 
cholesterol 

albumin/globulin ratio 
LOH 



Blood will be collected via orbital 
sinus with C0 2 anesthetization. 



5/sex randomly selected from animals 
acceptable for study but not used on 
study. 

10/sex/group (sampled per SOP) 



(MP5:b) 



- 505 - 



HAZLETON 

LABORATORIES AMERICA. INC. 

133Q-B PiCCASO Omve. BCCKVILLE. MAHvLANO 30BSO 

- 7 - Project No. 2399-110 



F. Termination 

(1) Unscheduled Sacrifices and Deaths 

Necropsies, by trained personnel using procedures approved by 
board-certified pathologists, will be conducted on all moribund 
animals and on all animals that die. 

(2) Terminal Kill 

After 13 weeks of treatment, all surviving animals will be 
weighed, killed by C0 2 intoxication and subjected to a complete 
gross necropsy. Necropsies will be conducted by trained 
personnel under the direct supervision of a board-certified 
pathologist. 

G. Postmortem Procedures 

(1) Gross Necropsy 

The necropsy will include examination of: 

The external surface 
All orifices 
Cranial cavity 
Carcass 

External surface of the brain (at necropsy). Cut surfaces of the 
brain and spinal cord will be examined at the time of tissue 
trimming. 

The thoracic, abdominal and pelvic cavities and their 
viscera 

The tissues and organs of the neck region 
Findings will be recorded. 

(2) Organ Weights 

For each terminally killed animal, the following organs will be 
weighed following careful dissection and trimming to remove fat 
and other contiguous tissue in a uniform manner: 

liver adrenals 
kidneys testes/ovaries 
spleen brain 

heart 
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(3) Tissue Preservation 

The following tissues from each animal will be preserved in 10% 
neutral buffered formalin: "ervea in iu* 

all gross lesions kidneys skin 

brain with brainstem adrenals epididymis 

(medulla/pons, cere- pancreas prostate 

^]h^?°r e J* f d t6SteS sem1nal ve *icles 

cerebral cortex) ovaries 

pituitary uterus 

thyroid with parathyroids spleen 

thymus aorta 

1 un 9 s esophagus 

trachea stomach (forestomach and glandular) 

ne ? rt , duodenum, jejunum, ileum 

salivary glands colon, cecum, rectum 

(mandibular) urinary bladder 

11ver . mesenteric lymph node 

sternum with bone marrow sciatic nerve 

mammary gland femur including articular surface 

thigh musculature cervical spinal cord 

eves mid- thoracic spinal cord 

lumbar spinal cord 
exorbital lacrimal glands 

Electron microscopy will be conducted on livers from control 
200, and 800 mg/kg groups. Detailed methodology will be 
issued as an amendment to the protocol. 

(4) Histopathology 

All preserved tissues from all animals will be embedded in 
paraffin, sectioned, and stained with hematoxylin and eosin. 

The following tissues will be examined microscopically: 

CD All tissues from control and high-dose animals and from 
all animals not surviving to termination. 

(2) Gross lesions, lungs, liver, and kidneys from all remaining 
animals. * 

(3) Target organs noted at the high-dose level from all animals. 
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12. Reports 



Following termination of the study, a report which includes the following 
Information (as appropriate) will be prepared and submitted: 

- Experimental Design and Methods 

- Results: 



mortality 

clinical observations 
body weights and 

food consumption 
clinical pathology tests 



ophthalmoscopic findings 
organ weights and organ/body 

weight ratios 
gross pathology 
histopathology 



- Statistical Analyses: 

Statistical methods will be those presented in Attachment #2. 

- Statistical Evaluation: 



survival rates 

growth rates and/or absolute 

body weights 
total food consumption 

- Tables: 

mean food consumption values 
cumulative survival rates and 

mean body weights 
summary of clinical 

signs for each test group 
to include: a list of each 
finding and number of 
animals affected 



clinical pathology values 
organ weights and organ/ 
body weight ratios 



summary incidence of 

ophthalmoscopic findings 
mean clinical pathology values 
mean organ weights and organ/ 

body weight ratios 
summary incidence of gross 

pathology findings 
summary incidence of 

histopathology findings 
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- Appendices 

week of death for each animal 
individual body weights 
individual food consumption 
individual clinical signs 
for each animal to include: 
the week of observation of 
each sign, a description 
of each sign, and its 
subsequent course 
individual clinical 
pathology values 



individual ophthalmoscopic 

f i ndi ngs 
individual organ weights and 

organ/body weight ratios 
individual gross pathology 



findings 
individual 

f i ndi ngs 
analytical 

results 



histopathology 
chemistry methods 



and 



The final report, or a draft copy of such, will 
within 1 month after receipt. Any revisions or 
to Hazleton within this period. 

13. Record Retention 



be reviewed by the sponsor 
comments will be submitted 



til ilJT spec i mei ??' " ocks an <* »"des, and copies of all raw data and 
the final report will be retained by Hazleton Laboratories Tissue 
specimens will be discarded as per work assignment. 
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SIGNATURE PAGE 



APPROVED BY: 



Hazleton Laboratories America, Inc. 

CO- (a)p 

Study Director, Toxi/Tology 



Date: 



ranK-War 



PrograiylTanager , foxiqBlogy 
Date: Z\ M I Zt> 



Sponsor 




2/24/85 
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ATTACHMENT #1 

CONTAMINANT ANALYSIS FOR CERTIFIED RODENT CHOW* 1 5002 AND WATFR 

This information identifies the potential contaminants monitored for both 
laboratory feed and water. The Certified Rodent Chow data are provided bv 
the manufacturer. «».u«=u »y 

1. Certified Rodent Chow® 5002 certification profile: 

Maxi mum 

Heavy Metals Concentration 

! r ! enic 1.0 ppm 

Cadmium 5 p p m 

J: ead 1.5 ppm 

Mercury .2 ppm 

Anatoxin 10 ppo 

Chlorinated Hydrocarbons and PCB 

Jldrin .05 ppm 

Dieldrin .05 ppm 

Endrin .05 ppm 

Heptachlor .05 ppm 

Heptachlor Epoxide .05 ppm 

Lindane ,05 ppm 

Chlordane ,05 ppm 

DDT-Related Substances 15 p pm 

p C8 . 15 ppm 

Organophosphates 

Thimet .5 

Diazinon ,5 

Disulfaton .5 

Methyl Para th ion .'5 

Malathion .5 ppm 



ppm 
ppm 
ppm 
ppm 



Parathion ,5 

Thiodan ,5 

Ethion ,5 

Trithion .5 



ppm 
ppm 
ppm 
ppm 
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ATTACHMENT #1 (Continued) 



Standard contaminant analysis for water includes: 



Barium 

Cadmi urn 

Chromium 

Copper 

Fluorine 

Iron 

Lead 

Manganese 

Mercury 

Selenium 

Sodium 

Sulfate 

Ammonia 

Total Nitrogen 
Chloride 



DOE, ODD, DDT 
PCB 

Dieldrin 
BHC 

Li ndane 
HCB 

Endrin 

Heptachlor Epoxide 
2,4-D 

Silvex (2,4,5-TP) 

Color Test 

Turbidity . 

Arsenic 

Silver 

Zinc 
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ATTACHMENT #2 
Analysis of Data 



IwJXJrJi^a^T^'Jir 1 -' 1 J" 1 ^ a ? a1yzed us1n <» the National Cancer 

will be evaluated at th« J ni J °J J' ^.fl™ 1 ^ comparisons of survival 
is significan? or ll Iht ?'S S*'^- ^ pr °£ ab 1Uy leve1 1f trend analysis 
is nofsig^ficant ° % tw °- tailed Probability level if trend analysis 

?w5a^ teS T«t d c°^ er K data W1 '^ be anal y zed in tne °^r presented in the 
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ATTACHMENT #3 
Protocol Addendum 

ANALYTICAL CHEMISTRY 
Introduction 

The purpose of this work Is to provide chemical support for the bioassav 

corned ,L hi L SU ? P ° rt + C ° n ! iStS ° f PUrity « ^entity and stability of the bulk 
2dZ2«I« •? V ° pme ? t ° f a method t0 determine the concentration stability 
and homogeneity (when indicated) in the dosing vehicle. If the doslro vehicle 
is corn oil, determination of peroxides in the corn oil will be carHed lul 

Chemica l Characterization of Test Article 

3ith P ^r„fI JPPjarance will be noted and the source of the chemical together 
tlrLi * manuf f c ^ ref *' s stated purity will be reported. The following spectral 
EES 22* 6 f Pl ° yed i nitiall y : 1"'™* (IR), nuclear magnetic resonance 

CNMR) and mass spectrometry (MS). Spectra obtained will be compared to liter" 

an7 d e r ter m r ?n a C t e ?L an ? C ° t ns1ste T cy to e *P^* d structure. ElemenJaTanaly 111 
and determination of water using the Karl Fischer technique will be carried 

?nl a .l 9aS K Chr0raat09raphlC (GC) tecnn ^e win be used to assess purity and 
compared, whenever possible, to known reference standards, if available 
Reference samples will be taken on receipt of chemicals and stored frozen for 

In?rL:" a : a1ySi ?- L" 6 G 5 SCan f0r Pur1t y w111 be ca ^ ed out and compared to 
tZl iHI f ter 4 m ° nths <or on ""'P* of chemical, at the end of 

e?aosed? y "tW^ JI* °I th ! 9 °" day Study if more * han 4 months have 

til luL wJ? !' i inte 9rity of and purity of the test article throughout 
ijjjjy V i documented. It is important to choose a GC column thlt will 

effectively separate the o-, m-, & p-isomers (see Methodology). 

Determination of the Test Article in the Dosing Vehicle 
Method Validation 

spUrrecoCer?^^!? £1™ I" J be ^ d < exc1udin 9 °>- M *t"* standards and/or 
itlndarS ?V" d ^P^cable. Imprecision of the low and high 

J be reported as percent relative standard deviation (% RSD) (nM) 
5% n! ? ! standards analyzed twice. The % RSD should be les than 

Itandard c regreSS10n ana1 y sis -"1 be carried out of the results of the 



^adtler Standard Spectra, Philadelphia, PA. 
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ATTACHMENT #2 (Continued) 



Prior to the study start, compound preparation will mix the low and the high 
dosage groups. These samples will be analyzed on two different days (HBC 
protocol). The dosing vehicle will be corn oil and hence analysis of the corn 
oil for peroxides will be conducted monthly. 

Homogeneity 

If more than one phase 1s present, duplicate analyses of homogeneity will be 
conducted at the high and low dosage group on samples taken from the top, middle 
and bottom of the mix. Homogeneity analyses will be repeated if the size of 
mix changes. 



Stability of the test article in the dosing vehicle will be established on the 
low and high dosage groups at days 0, 7, 14, and 21 at two temperatures 
refrigerated and under conditions of use. 

Concentration Analysis 

Doses will be mixed at least weekly (or more often if indicated by stability 
data). Samples will be analyzed in duplicate prior to dosing on weeks 1, 5, 9 
and 13 of the 90-day study. 

Analyses will be repeated by the chemist if the duplicates are greater than 
10% apart. If the results are greater than 10% from target the study director 
will be notified. 

Methodology 

It is proposed to analyze the samples for p-xylene by GC using a column contain- 
ing Bentone 34. This has been used for many years to separate the xylenes. 
A new packing 5% SP-2100 1.75% Bentone 34 can apparently reduce the analysis 
time by 50% without any loss of resolution. We propose to use a Hewlett-Packard 
5880A GC equipped with an autosampler, a microprocessor-controlled data module 
and a flame ionization detector. We propose to use n-propyl benzene as an 
internal standard. 



A brief interim progress report on chemistry will be issued prior to study 
start, followed by a more formal format as soon after the start as feasible. 
Concentration analyses will be reported on HLA/HBC Form 55 -- Analysis Report 
and Request Form. These reports will be incorporated into the final study report. 



Stability 



Reports 
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SPONSOR'S NAME 



MATERIAL 
>^TA SHEE-f 

EMERGENCY TELEPHONE NO. 



AOORESS (Number, Street, City, State, Zip Code) 




MOLECULAR WEIGHT }Q& % 


CHEMICAL FAMILY 
Aromatic Hydrocarbon 


CHEMICAL NAME ANO SYNONYMS 






For m. Xylene: 
pCTION 3. PHVS1C&I DATA Me^a js fll? 


mainr rnmnnn»nt nf mmmPrrial Xylene . 


SOILING POINT CF) 2820 p 


VAPOR PRESSURE (nn Hg.) 
10 mm 3 28.3^C 


MELTING POINT ( 9 F) 0 

-54 r 


VAPOR OENSITY (Air*l) 
3.66 


SPECIFIC GRAVITY (H 2 0-1} QQ7 


PVAPORATTON RATE ( *1 ) 


S0LU8ILITY IN WATER (Pts/100 pts H-Q) 
Insoluble 


VOUTILE x vol . % Wt. 


APPEARANCE Clear liquid 

ANO OOOR Similar to benzene and toluene 


SOLVENTS 

Organic sol v. 



fiPrnnNA. pi rp a pxp< osion hazard DATA 



7^r 



FLASH POINT 
METHOO USED 



84°F 



Ignition temperture: 982 F 



FLAMMABLE UPPER 

(EXPLOSIVE) 

LIMITS 



LOWER 1 . 1 



EXTINGUISHING u$e Qry Chemical< Water mayD e Ineffective bec ause of low flash point 
MED IA " " 



SPECIAL FIRE FIGHTING Wear full-face mask 'self-contained breathing apparatus which pro- 
PROCEDURES vides eye protection. 



condition 
and 



UNUSUAL FIRE ANO 
EXPLOSION HA2AR0S 



Material can be ignited under, almost ail normal temperature 
V apors formexplosive mixtures in air. Avoid flatrf, hf*» snark * 



» gy uf a I ui tncAfci imnc miia mi ■ ■■ u ■ ■ . <-. T ■ hftflt 

Vapor may travel a considerable distance to a source of ignition 
flash back. 
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MATERIAL SAFETY DATA SHEET 



'lyiufacturer'sName 



Emergency Phone No, , 




SECTION II HAZARDOUS INGREDIENTS 



Paint*. Preservatives, & Solvents 




Boiling Point C F.) 
Vapor Pressure (mm Hg.) 

Vapor Density (Air - 1) 

solubility in Water 
Appearance and Odor 



SECTION III PHYSICAL DATA 

"291 



8mm rig 9 



msol 



E 
i.i 



Specific Gravity (H ? Q » 1) 

Percent Volatile 
By Volume (%) 

Evaporation Rate 
( - 1) 



SECTION IV FIRE AND EXPLOSION HAZARD DATA 



Extinguishing Media 



Dry chemical, carbon dioxide, foam 



0.9 




S^u r r ,9nt,n9PrOCedUrM Av ° 1d C0ntact wear, self-contained breathl 



ng 



Fire and Explosion Hazard? 
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PROOUCT 
DESIGNATION 



Xylene 




Skin Irritant 



TOXIC 

LEVEL *Tn n ».iniiia^T pupnsnan u . ith ■ m i . SKIN AND EYE 

PRINCIPAL ROUTES ' IRRITATION 

OF ABSORPTION Lungs ikkuai iuh . — 

RELEVANT SYMPTOMS Local irritation. CNS excitation and depression. Tra%1ent euphoria, 
OF EXPOSURE, headache, giddiness, verti g o ataxia and tinnitus, c "" f ^'°^'^ , , ■ , ■ 
EFFECTS OF Rabbits chronical ly Exp osed developed a decrease in the nunte t reo blood 
CHRONIC EXPOSURE and leucocytes and an increase in the platelet count. 



EMERGENCY ANO Remove from exposure. Wash affected body areas with copious amounts 
FIRST AID of soap and water. If eye Is contaminated, flush with water for a t least 

PROCEDURES " ' 



S££DQtLS^JBJ 



CONDITIONS CONTRIBUTING 
TO INSTABILITY 



Normally Stable 



CONDITIONS CONTRIBUTING 
TO HAZAROOUS POLYMERIZATION 
INCOMPATIBILITY 
(Materials to Avoid) 



None expected 
Avoid oxidizing materials 



HAZARDOUS DECOMPOSITION 
PROOUCTS 



None expected 




STEPS TO BE TAKEN IN 
CASE MATERIAL IS 
RELEASED OR SPILLED 



^ _ £L§£G£ h 

Wearing full-face canister gas mask, lab coat, rubber gloves, 
confine spill, absorb on toweling or beddi ng and place in impervio 

^nfaino* . _ . " \ " 



Incineration 



WASTE DISPOSAL 
METHOD 

section 8. spsciai _ 

VENTILATION REQUIREMENTS Transfer operations 

LOCAL EXHAUST 

MECHANICAL (General) Required 



hood. 



PROTECTIVE EQUIPMENT (Specify Types) 
111 

GLOVES R ||h K QT . qlnves (wait) 



SPECIAL 

)THER PROTECTIVE 
EQUIPMENT 



Lab coat 



RESPIRATOf 
effective against organic vapors, 



fSSIlONS TO B6 ,A, ProtJct Tgal!w"p»iys1cal damage. Outside or " 
TAKEN IN HANOLING preferrable. Inside storage should be in a standard flarnnable 
ANO STORAGE liquids storage room or cabinet. 



OTHER PRECAUTIONS Separate from oxidizing materials. 



Address 




Office of Occupational 
Safety and Health 
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SECTION V HEALTH HAZARD DATA 



Threshold Limit Value TOO PPW 

Emergency and First Aid Procedure Remove ft>r> m ovnn^urp a' 

cite 191 " ^l**'* <^t Z^.^ v ...^.-iH^rpp- 




Stability 



Incompatibility (materials to avoid) 



SECTION VI REACTIVITY DATA 

Conditions to Avoid 



Hazardous Decomposition Products 



Hazardous 
Polymerization 




SECTION VII SPILL OR LEAK PROCEDURES 
^J°i^?^L!?J^.?^^ b J w>,, ^ orinlll * d Conf1ne SP 111 - Absorb on paper or bedding..' 1 




Waste Disposal Method Incineration 



SECTION VIII SPECIAL PROTECTION INFORMATION 



Ventilation ' • — ■ - ■ - - — ■ — 



" aviUMj, 

Local Exhaust Transfer operations in 
chemical fume hood. 



Mechanical (General) 



Protective Gloves Impervious gloves 

Other Protective Equipment ZTTZIT — 1 

Protective clothing. 



Special 



Other 



Eye Protection Avoid eye and face contact, weal 
goggles or fa ce shield w<5c| 



SECTION IX SPECIAL PRECAUTIONS 
tecautions to be taken in handling and storing Store in well-ventilated a rea . Away from heat i> * 

" a '- cs - . ^r . 

^Qther Precauttnn* ' _12 



ft. 
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PROTOCOL AMENDMENT 




330-0 <='C = A»0 3PIVS 



iCC< vn. 



AMENDMENT NO L 



project no. jaaasiia— <n Ra ts with P-xyijgi 

STUDY TITLE: Snhrhronic Toxicity j f 



DATE EFFECTIVE: ^20,0986. 



O.STR.BUT.ON: ORIGINAL SIGNED pgp^^^^jjsjQ^ePARTMENTS (4copies each Director*) 

rrrpr .eTpmimoN: (No. Copies)* 



"^n Services (1) 2^^^ " 

Compound Prep (ToxM ) gg*^i (1) 
Scientific R« (Jox) 6«X (1) " (1) 



IS Animal MedteintO) Sponsor 
• Unless otherwise directed 



-rnvirnlogv (2). 
pai-hnToav (5)__ 



Chemistry 



Date and Means of Sponsor 
Amendment: 



Authorization (if appropriate): 



STUDY DIRECTOR: 
DATE: 



R ar/JI. Wol fa- P^°- 



No. 6 
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SIGNATURE PAGE 

APPROVED BY: 




2/24/85 



(MP2: k) 



PROTOCOL AMENDMENT 




HAZLETON 

LABORATORIES AMERICA. INC 



DATE EFFECTIVE: 



6/30/86 




DISTRIBUTION: 



ORIGINAL SIGNED PROTOCOL TO PSO 
FIXED DISTRIBUTION: (No. Copies)' PERFORMING DEPAR TMENTS (4copies each Director*) 



Toxicology (2) 
pathology (3) 



Analytical Chemistry (I 



Health Services { 1 ) Quality Assurance ( 1 ) 

Compound Prep (Tox) (1) Contracts (1) 

Scientific Res. (Tox) (2) Client Services ( 1 ) 

Lab Animal Medicine ( 1 ) Sponsor ( 1 ) 

* Unless otherwise directed 

Date and Means of Sponsor Authorization (if appropriate): 

Amendment: 

1. Page 4, ll.C. (4) (a): Samples of the lowest and highest levels will be 
analyzed for stability. 

Reason: Changed to agree with Attachment #3 (page 16), "Stability". 

2. Page 7, 11. F. (2): Animals will be killed by exsangui nati on under sodium 
pentobarbital anesthesia. 

Reason: Requested by Sponsor. 

3. Page 7, 11. G. (2): Organ weights will not be recorded for those animals 
selected for electron microscopy. 

Reason: Because of whole-body infusion, weights would not be comparable. 

4. page 7, 11. G. (2): Testes will be weighed with epididymis. 
Reason: Not previously specified. 

s Pace 8 11 G. (3): Electron microscopy will be performed on 5 animals/sex 
5 ' in ?he control group and 10 animals/sex in all treated groups. 

Reason: Requested by Sponsor. 
6. Page 16, Heading: Should read "Attachment #3 (continued)". 
Reason: Typographical error. 

STUDY DIRECTOR: 
DATE: 




Form No. 6 



